INTRODUCTION. 


The aim of the subjoined work is to present a descriptiv'e list 
of the Hepaticae and Anthocerotes of California, together with 
delineations of such species as have been hitherto either not at all 
or only quite imperfectly figured. Most of the material upon 
which the paper has been based was collected by the author dur¬ 
ing a residence of about fiv^e }'ears in California. Of the Anthoc¬ 
erotes and the thalloid Hepaticae, specimens obtained in various 
stages of development were fixed with chromic acid and preserved 
in alcohol in order to retain better the natural outlines and also to 
permit a more accurate study of the internal structure through the 
use of microtome sections. Additional material has been contributed 
from time to time by friends and associates, among whom thanks 
are due especially to Miss Editli S. Byxbee, Dr. Willis L. Jepson, 
Professor L. M. Underwood, Professor Douglas H. Campbell, 
Professor A. J. McClatchie, Mr. S. B. Parish, Professor Edward 
E. Greene, Mr, M. S. Baker, Mr. F. P. Nutting, Mr, J. Burtt 
Davy, Mr. W. C. Blasdale, and Professor William A. Setchell. 
Specimens secured by the earlier collectors, notably the very im¬ 
portant collections of Dr. Henry N. Bolander, have likewise been 
of great service. Through the kindness of the owners or custo¬ 
dians of various herbaria in Europe and America we have enjoyed 
the privilege of seeing, with two or three exceptions, the original 
materials of all the distinctively West American species which have 
been recorded as occurring within our limits. 

It is possible that the first botanist to collect any Hepaticae in 
California was Archibald Menzies, who visited the region during the 
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last decade of the eighteenth century, though we are not in a position 
to affirm with certainty that he actually gathered any of these plants 
within the limits of what is now California, inasmuch as the only 
hepatic that we have seen, definitely known to be of Menzies’ col¬ 
lecting (the original of Porella navicularis), is referred simply to the 
West Coast of North America, and the species is one that he may 
have found equally well, or better, farther to the northward. Dr. 
Thomas Coulter, about four decades later, seems to have been the 
discoverer of Asterella violacea, though it was a plant of Bolan- 
der’s which, after the lapse of another forty years, served as the 
basis of Mr. Austin’s diagnosis. Occasional Hepaticae were col¬ 
lected within the state from 1850 to 1880 by Dr. Albert Kellogg, 
Dr. J. M. Bigelow, Professor William H. Brewer, Professor John 
Torrey, Dr. C. C. Parry, and Dr. Edward Palmer. It was, how¬ 
ever, Dr. Henry N. Bolander, who did much more than all the 
others to pave the way to a knowledge of the Californian hepatics. 
Dr. Bolander’s services to Californian botany are too well known 
to need discussion here.* Suffice it to say that he was a resident 
of California from 1861 to 1878, and that while giving no more 
attention to cryptogamous plants than to the spermatophytes, his 
eye for mosses, liverworts, and lichens was astonishingly keen. 
He not only explored with much thoroughness the San Francisco 
Bay region, but as botanist of the State Greological Survey, and later 
as State Superintendent of Schools, was enabled to visit more remote 
portions of the state. Fully one half the species in the California 
hepatic list of today were known to him. Of these, at least twelve 
were new to hepaticology ; seven now bear his name. The Hepati¬ 
cae of Bolander’s collecting were studied by Mr. Austin and by Dr. 
Gottsche. Professor W. G. Farlow visited the Pacific Coast in 1885 
and collected a few plants of this group at various points in Califor¬ 
nia. Professor L. M. Underwood also visited California in the sum¬ 
mer of 1888 and made collections in Alameda, San Francisco, Marin, 
and Santa Cruz counties. Twelv’^e specimens of Hepaticae were 
secured by Messrs. Coville and Funston on the Death Valley Ex¬ 
pedition in the summer of 1891. In the summer of 1894, Mr. M. 
S. Baker and Mr. F. P. Nutting made a botanical journey through 

* An interesting paper on “ Dr. Henry N. Bolander, Botanical Explorer,” by Dr. 
\\iUis L. Jepson, has appeared in Erythea, 6; 100-107. 1898. 
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portions of Shasta, Lassen, and Modoc counties, including in their 
collections several liverworts. Mr. Samuel B. Parish has found 
several species of Hepaticae and Anthocerotes in the San Bernar¬ 
dino Mts., and Professor A. J. McClatchie lists seventeen species 
in the “ Flora of Pasadena and Vicinity.”* Professor D. H. Camp¬ 
bell has made interesting discoveries in the neighborhood of Stan¬ 
ford University, two of which are the novelties SpJiaerocarpus cris- 
tatus and Riccia CampbcUiana, first described in the present paper. 
Mrs. Katharine Brandegee is thus far the only collector of Pro¬ 
fessor Campbell’s new genus Geothallns and, so far as we know, is 
the only one to have found Reboulia hemisphaerica in California. 
Our own collections have been made in the region of the Bay of *San 
Francisco, and in Sonoma, Mendocino, Humboldt, Trinity, Shasta, 
and Siskiyou counties. Although the hepatic flora of the coast 
counties may now be considered to be fairly well known, it is per¬ 
haps not too much to expect that e.xplorations of the future will 
nearly double the number of species now known to occur in the 
state as a whole. That the present number — 86, including one 
well-marked variety — is a veiy^ respectable one for the area involved 
may be readily seen by a comparison with the hepatic flora of the 
northern and eastern United States. In the sixth edition of Gray’s 
Manual of the Botany of the Northern United States, 141 species 
are recognized by Professor Underwood under the Hepaticae. 
Subsequent additions and revisions leave the total about 150. 
When it is borne in mind that the area cov'ered by the si.xth edi¬ 
tion of Gray's Manual is five times that of California, the 86 
species now attributed to California make a fair showing in point 
of numbers as against the 150 of the northern and eastern states. 
But California has mountains of more than twice the height of any 
in the Gray’s Manual region and in spite of the fact that the an- 
nual rainfall in many parts of the state is less than is requisite 
for the best development of bryophytic vegetation, the diversities 
of altitude, temperature, and humidity, afforded by the state as a 
whole, combine to give it a rich and varied hepatic flora, and one 
which in respect to the numbers of its species may be expected to 
compare favorably with any region of equal area in the United States. 
The whole great range of the Sierra Nev'^ada is still almost a terra 


* Reid, History of Pasadena, 624. 1895* 
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incognita so far as its bryology is concerned. The mountains of this, 
range in order to yield the best results should be explored during 
the spring months, while the snows are leaving and while the 
ground is still moist. . During the dry season, the terrestrial Hep¬ 
aticae become shriveled and more or less covered with dust, and 
are usually difficult to detect. Several species known to occur in 

t 

British Columbia, Washington, and Oregon are likely to be found 
also in northern California, especially, perhaps, near the well- 
watered coast. The more arid portions of the state will doubt¬ 
less still yield Riccias and quite possibly new hepatic forms with 
.special provisions for withstanding a season of drought, such as are 
exhibited by Geothallus tnbcrosiis and Anihoccros phyviatodcs. Ad¬ 
ditions to the state li.st are to be expected from any quarter, but 
more particularly, we think, from the regions indicated. 

On the following pages is a table designed to give some idea 
of the geographical range of the Hepaticae and Anthocerotes of 
California, taking into consideration only the hepaticologically bet¬ 
ter known portions of the Northern Hemisphere, the facts of 
distribution being compiled from the most recent and trustworthy 
sources. It will be seen that of our 86 species (representing 36 
genera), 37 (43-f^-) occur also in the Gray’s Manual Region (/. e., 
the northern, eastern, and central United States, extending beyond 
the Mississippi River to the looth .meridian and southward to 
North Carolina and Tennessee); 40 (46^ British Isles ; 

46 ( 53 /^ — in northern and central Europe ; 46 (53^ — in 
the Mediterranean Region of Europe ; and 36(42 — in northern 
Asia (including Siberia, China, and Japan); 37 (43 -f- ^.) are pecu¬ 
liar to Pacific Slope of America, several of them having not yet 
been found outside of California. It is of some interest to remark 
that the number of species peculiar to the Pacific Slope is propor¬ 
tionally greater than of those peculiar to the Gray’s Manual Re¬ 
gion, even though we may not stop to prove this by figures. The 
difference between 43^ and 53/4^ is sufficient to justify the asser¬ 
tion that the hepatic flora of California has more in common with 
Europe than with the eastern and central United States. But facts 
involving the consideration of species do not always lend them¬ 
selves with grace and accuracy to mathematical modes of expression. 
The European species Porclla laevigata, Riccia ciliata,diud AntJioccros 
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Hepaticae and Anthocerotes of California 


dichotoums are represented on the Californian coast by the close 
analogues, Porella Roellii, Riccia tricJiocarpa and AntJioceros phy- 
matodes, their nearest relatives in the eastern United States being 
much farther removed ; again, a species may be verj'^ common in 
Europe and ver>’ rare in California or, vice versa ; and facts like 
these are wholly lost sight of in merely numerical comparisons of 
what we choose to regard as species. A few special considerations 
serve to emphasize the affinity of the California hepatic flora with 
that of Europe, particularly with that of the Mediterranean region. 
We have, to begin with, five species of the genus Asterdla in Cal¬ 
ifornia and the same number in Italy. In the eastern United States 
there is but one representative of this genus. Ten species of Riccia 
—a genus which seems to find its best development in southern 
Europe and northern Africa—are known to occur in California. 
Of these, one cannot be distinguished from a species otherwise 
known only in southern France and Italy, and one or two others 
are closely allied to species peculiar to the same regions. Tar^i- 
oma liypopJiylla, too, is another link in the chain that binds Cali¬ 
fornia to the warmer parts of Europe. This genus is absent in the 
eastern states, but w'hat seems to be the ver^”^ same species is found 
sparingly in the British Isles and central Europe, is more common 
in northern Italy, and is said to become v^ery abundant in the south¬ 
ern portion of the peninsula. One rather common Californian 
hepatic seems to be identical with CepJialozia 'liirueri —one of the 
rarest of the Old World species, occurring in limited quantity at 
a few localities in the British Isles, France, the Canaries, Corsica 
and Algeria. No stations for this plant intermediate between Cal¬ 
ifornia and the Old World are known, but it has been collected near 
San Diego and there is a probabilit}’ that this species, like Targi- 
onia liypopJiylla, wdll be found to extend into IMexico. Targio/iia 
is represented in Mexico by two forms w'hich w’’ere once considered 
distinct species but which have recently been reduced by Herr 
Stephani to T. hypophylla. The presence of this peculiar genus 
Targionia in Mexico, the Canary Islands and Africa, and its absence, 
so far as is know n, in eastern Asia suggest the possibility of some pre¬ 
historic land communication acro.ss what is now the Atlantic Ocean. 
The possibility of spore s or entire plants finding their wav across 

* Bull. Herb. Boiss. 6: 764! 1898. 
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any extended portion of the sea and retaining their vitality seems 
very remote. 

A departure from the customary classification is made in the 
-treatment of the Anthocerotales. The commonly accepted arrange¬ 
ment recognizes two classes —the Hepaticae and the Miisci —in the 
phylnni or subkingdoni Bryophvta, though by some writers the 

'Sphagnaccae are taken out from the Mtisci and made a separate 
;class. 

three orders Marchantiales, Jungerinaniiiales, and Anthocerotales. 
The last-named group differs from the Hepaticae proper in very 
important characters, and we think these differences are best em- 
'phasized by raising the Anthocerotales to the rank of a class (under 
the name Anthocerotes), coordinate with the Hepaticae, restrict¬ 
ing this last term to the Marchantiales ^nd Jungennanniales. This 


Under the class Hepaticae are ordinarily recognized the 


idea is not wholly a new one. Students of plant morphology, 

D. H. Campbell may be especially 


among whom . Professor 


mentioned, have been approaching this view for several years, 
and. this position was definitely taken by Mons. L. A. Gayet 


in 


1897 as a result of 


investigations 


on the archegonium 


alone, though the class was not named and defined by him in the 
lormal systematic way. The peculiarities of the Anthocerote.s, 
briefly .enumerated, are: (i) A single large chloroplast to each 
cell, instead of several smaller chloropla.sts as in the assimilative 
tissues of the Hepaticae proper. Chlorophyll bodies like these— 
solitary in the cell—are known to occur elsewhere only in certain 
green algae and in certain tissues of Selaginella.'\ (2) The an- 
•theridia arise within the thallus—are endogenous in origin—and 
the walls of the immersed archegonia are confluent with the 
adjacent tissues. (3) The presence of meristcmatic ti.ssue in the 
capsule near its base, by the activity of which the capsule has a 
long continued growth, ripening spores toward its apex while form¬ 
ing new spore-mother-cells below'. (4) The pre.sence, in probably 
all cases, of a columella around which the archesporium is formed. 
(5) The presence, in many cases, of stomata on the capsule, with 
accompanying assimilative tissue. These five characters are pecu¬ 
liar to the Anthocerotes as distinguished from the Hepaticae proper 


* Ann.- Sci. Nat. Bot. VIII. 3 : 243, 244. 1897. 

t Gimpbell, D. II. The Structure and Development of Mosses and Ferns, 115. 1895. 
















10 Hepaticae and Anthocerotes of California 

and they are characters of much significance. For analogies we 
must look chiefly in two directions—toward the Pteridophyta and 

toward the Musci. 

The principal list of Californian Hepaticae and Anthocerotes 
hitherto published is that of Dr. Bolander, who included thirty 
species belonging to these two groups in his “ Catalogue of the 
Plants Growing in the Vicinity of San Francisco.”* Dr. Sereno 
Watson and Mr. Coe F. Austin prepared a manuscript descriptive 
of the Hepaticae and Anthocerotes of California for incorporation 
in the volumes devoted to botany in the Report of the Geological 
Survey of California, but for some reason it never saw the light. 
This manuscript, in which forty species are diagnosed, is now owned 
by Professor Underwood and has been accessible. At the end of 
the present paper will be found a list of the existing literature bear¬ 
ing directly upon the hepaticology of California and also a list of 
other hepaticological works which have been of the most service 
in the preparation of this paper. 

With the hope of making the paper more useful to beginners in 
the study of the Pacific Coast Hepaticae, keys to the genera and 
species have been supplied. In the matter of synonymy and 
bibliography, no attempt is made to give anything beyond the most 
important references. Exsiccatae are cited only when Californian 
specimens are involved. In regard to nomenclature, the Rochester 
Code is applied in general, though perhaps not alway's rigidly and 
consistently ; apparent exceptions are discussed under Grivuildui, 
Lepidozia^ and AstercUa Californica. 

It has been our aim to distinguish as clearly as possible 
between statements based upon our own observ'ations and those 
based upon the recorded observations of others, y'et borrowings 
doubtless exist on the following pages, particularly in the diagnoses 
of genera, which are not expressly’’ acknowledged to be such at 
the place of their occurrence. In framing definitions of genera, we 
have been assisted especially by the writings of Spruce, Schiftner, 
Lindberg, and Limpricht. 

Whatever of value the present work may possess is largely' due 
to the encouragement received from Professor L. M. Underwood, 
whose library', herbarium, and mature experience have been re- 


* California Medical Gazette, May, 1870. 
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sources ever most generously placed at our command. In addi¬ 
tion to the friends already mentioned, who have communicated 
Californian specimens, our thanks are due to numerous others who 
have kindly loaned types or sent specimens for comparison. We 
are especially indebted in this way to Mr. W. H. Pearson, Professor 
F. E. Weiss, Herr F. Stephani, Dr. B. L. Robinson, Dr. E. Levier, 
Dr. H. W. Arnell, Sir W. T. Thiselton-Dycr, Professor C. G. Limp- 
richt. Dr. Harald Lindberg, Herr M. Heeg, Mr. Matthew B. Slater, 
Dr. Alexander W. Evans, Professor Romualdo Pirotta, Professor 
Gunther Ritter von Beck, Mr. O. F. Cook and Mons. P. Hariot. 
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Hepaticae 


Class HEPATICAE. 

« 

Protonema v^ry small, often rudimentary. Garnetophore thal- 
lose or foliose or, in a few genera, of a character intermediate 
between these two types, mostly dorsiventral. Leaves, when 
present, composed of a single layer of cells, never with a true 
midvein, arranged upon the stem in two lateral ranks,* with some¬ 
times a more or less well-developed ventral (third) rank. Root- 
hairs unicellular. Chloroplasts small, several or many in a cell 
in the assimilative parts. Antheridia and archegonia arising each 
from the subdivisions of a surface cell ; archegonium individual¬ 
ized, its wall (except, rarely, the basal portion of the venter) al¬ 
ways free from the adjacent tissues-. 

Sporogonium permanently enclosed within the modified arche¬ 
gonium wall (calyptra) or more frequently included until the 
capsule is nearly mature, when the calyptra is ruptured near the 
top by' the grov\th of the capsule or by the elongation of the seta. 
Capsule without columella and without stomata, irregularly' dehis¬ 
cent, operculate, or more often opening by' (usually') four valves. 
Spores ripening simultaneously, accompanied (except in Ricciaceai^ 
by elongated, thin-walled sterile cells which (with rare exceptions) 
are provided with spiral thickenings (when each sterile cell is 
known as an elater). 

Order I. MARCHANTIALES. t 

Garnetophore a thallus, consisting of several distinct lay'ers of 
tissue, the usually clearly' defined dorsal epidermis containing 
pores (“stomata” §) which communicate with narrow vertical 

* Except in a very few genera, none of which are known to occur in California. 

t Por diagnosis of Order II, Jungennanniales^ see page 62. 

J Dumorhtra^ not yet found in California, has a very exceptional thallus, being 
without perceptibly differentiated epidermis, pores, or air-chambers. 

§The so-called “ stomata’’ of the garnetophore of the Marchantiales are quite dif¬ 
ferent in structure from the stomata ot the sporophyte in the Aptthocerotes, Alnsiiy 
Pteridophyta^ and Spertiiatophyta^ and are, perhaps, only in part analogous in function. 
But stomaas applied to the ‘^breathing pore,” together with its more or less modi¬ 
fied epidermal surroundings, is a convenient term in the description of the Marchan¬ 
tiales and the use of the word in-this extended sense is sanctioned by Lindberg, Schiff* 
ner, Stephani, and others. 
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March ANTI ALES 

canals or enlarged air-chambers in the subjacent chlorophyll-bear¬ 
ing layer and are often bounded by specialized epidermal cells. 
Ventral surface mostly provided with scales arranged in longitud¬ 
inal rows. Root-hairs of two forms upon the same plant, the one 
with smooth walls, the other with interior peg-like papillae. Sex¬ 
ual organs aggregated in specialized parts of the thallus or on 
modified branches, or in the lower forms irregularly scattered. 

The first four segments of the embryo sporogonium arranged 
like the quadrants of a sphere. Matured sporogonium consi.sting 
of a capsule without stalk or foot, all of the interior cells forming 
spores, or of capsule, foot, and short seta (rarely attaining length 
of 1—2 mm.), when some of the interior cells produce elaters. 

The order Marchantiales comprises the two families Ricciaccac 
(see below) and Matxhantiaccae (see page 34. ) 

Family I. RICCIACEAE. 

Gametophyte a carnose, dichotomously branched or rarely sub¬ 
simple thallus ; chlorophyll-bearing tissues of suberect lamellae 
enclosing v'ery narrow and inconspicuous subvertical air-canals or 
more ample chambers, these unoccupied by a specialized assimi¬ 
lative tissue. Stomata rudimentary, rarely well-developed. Ven¬ 
tral scales mostly present but sometimes obscure. Sexual organs 
arising singly from the dorsal surface just back of the growing 
apex, soon becoming deeply immersed in the thallus, the elongated 
archegonium-neck commonly exserted, the walls of the efferent 
canal of the antheridial cavity often produced into a conico-cylin- 
drical elevation. 

Sporophyte a capsule, without foot or seta, always enclosed by 
the calyptra, in which the spores come to lie at maturity through 
the disappearance of the delicate capsule-wall. Inner cells all 
producing spores. 

I. RICCIA L. Sp. PI. 1138. 1753. Ex Mich. Nov. PI. Gen. 

106. 1729. 

Plants terrestrial, or rarely aquatic, often forming rosettes or 
half-rosettes, with linear, ov'ate, or cordate lobes, usually closely 
attached to the soil by root-hairs, the latter either smooth-walled 
or furnished with peg-like protuberances from the wall into the 
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Ricciaceae 


lumen, thallus-segments commonly with a distinct median sulcus on 
dorsal surface; lamellae of the chlorophyll-bearing layer enclos¬ 
ing very narrow subvertical air-canals or less commonly larger 
chambers, the latter when present often breaking through to the 
surface, giving the thallus a spongy or lacunose appearance ; ventral 
portions (costa) of the thallus composed of parenchymatous cells 
nearly or wholly destitute of chlorophyll ; a rather poorly defined 
layer of somewhat prosenchymatous starch-bearing cells sometimes 
distinguishable between the chlorophyll-bearing and v'entral strata; 
cells of the primarily superficial layer of the dorsal epidermis often 
soon collapsed and more or less disintegrated. Stomata repre¬ 
sented by small pores surrounded by slightly or not at all modified 
epidermal cells. Scales hyaline-albescent, brownish-violet, or dark- 
purple, often fugacious,* rarely surpassing the margins of the 
thallus, originating in a single f median series, soon ruptured along 
the median line and becoming apparently two-ranked. Monoicous 
or dioicous. Sexual organs scattered, the antheridia irregularly 
intermingled with the archegonia in the monoicous species.* In¬ 
volucre none. Capsules immersed. Spores large, for the most 
part distinctly tetrahedral, the surface marked v\'’ith free or most 
frequently mesh-forming ridges, the angles of the areolae often with 

papilliform elevations, or the inner (plane) spore-faces sometimes 
simply punctate. 


Key to the Species. 


Thallus “solid, t. e., with very narrow vertical or subvertical air-canals which coin- 

municate only inconspicuously with the dorsal surface. 

Thallus furnished with scales underneath, not ciliate-margined. 

Scales extending considerably beyond the margin, whitish-hyaline; spores 
imraarginate, obscurely angular, 90-126in maximum diameter. 


_ 6. /?. Americana. 

* /?. crystalhna L. is said to have no traces of scales even as rudiments. They 
are scarcely distinguishable in some of the other Californian species. 

t Herr Stephani, contrary to the usually accepted view, states (Bull. Herb. Boiss. 
6 : 311. 1898) that doubtless most Ricciae have an originally double series of scales. 

In all the Californian species which we have been able to subject to microtome section¬ 
ing, viz., RR. Americana, nigrella, minima, trichocarpa, CaUfornica, and Camp- 
belliana, the younger scales are clearly seen in a transverse section to extend uninter¬ 
ruptedly across the median line and to be attached to the body of the thallus on either 
side ; later they become biseriate by a median longitudinal nipture. 

J Professor Campbell has found in his researches on the development of the sexual 
organs in the Californian Ricctae that “ several of one sort or the other would be formed 
in succession.” We have sometimes had difficulty in finding anything but archegonia 
in species that could at other times be clearly shown to be monoicous. 
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Scales not reaching margin or rarely slightly exceeding it at thallus-apex. 


8. jR. nigrella. 


bcales blackish-purple; thallus-segments I-I.5 m 
ostioles scarcely or not at all elevated. 

Scales brown or nearly colorless, usually inconspicuous ; thallus-segments 
1-3 mm. (mostly 1.5-2 mm.) wide; antheridial ostioles prominent, 


conico-cylindrical. 


7. A*. Campbelliana, 


Scales hardly distinguishable unless at thallus-apex, whitish or hyaline ; 
thallus-segments mostly 1-2 mm. w'ide ; ostioles elevated about .08 
mm.; superficial epidermal cells soon becoming cup-like by disappear¬ 
ance of the upper portion of their wall; plane faces of the spores 
merely punctate or marked with numerous low mostly free ridges. 


Thallus ciliate on margins or at apex. 
Thallus-segments .75-1.5 mm. 


5. minima. 


.75^^«5 (mostly i mm.) wide, the margins densely 

ciliate ; 1-12 cilia, with rare exception.^^, springing from the dorsal epidermis 
above each capsule ; spores soon black and very opaque, 90-120/u in maxi¬ 


mum diameter. 


2. R, trichocarpa. 


Thallus-segments 1-2 mm. wide, bearing few or numerous short cilia on 
gins toward apex but none on dorsal surface; antheridial ostioles not ele¬ 
vated ; spores brown, 70-90 u in maximum diameter, meshes of convex 


face 6-10// in width. 


3* Californica. 


Thallus-segments 2-2.5 wide, the margins bearing a few^ short stout 


mum diameter. 


maxi 


I. R. Lescuriana. 


Thallus naked on margins and underneath or with very rudimentary scales, verv 
rarely with rudimentary cilia tow*ard apex ; antheridial ostioles conico-cylindrical; 
plane-faces of the spores reticulate-areolate, meshes of the convex face 10—15// 


in width. 


Thai! 


4. R. glauca. 


sal surface, giving thallus a spongiose or vesiculose-alveolate appearance. 

Thallus light-green, rather loosely attached to the soil, very thin, the transverse 
sections at least six times broader than high ; spores 90-108 p in maximum 
diameter, with a margin 4-10// wide. 9. R, Catalinae. 

Thallus often yellowish-green, very closely adherent to the soil, transverse sections 
of the segments 2.5-4 times broader than high; .spores 60-90// in maximum 
diameter, with a narrow' (sometimes almost deficient) margin 3-5 // in width. 

10. R. crystallina. 


1. Riccia Lescuriana Aust. Proc. Acad. Nat. Sci. Philad. 1869 : 

232. 1869. 

Thallus light green and reticulate above, concolorous below, 
or tinged with purple at margins, orbicular or semiorbicular in 
general outline; the principal divisions few, with a wide-angled 
(30° 90°) dichotomy 1-3 times repeated or subcruciately lobed, 
6-10 mm. X 2-2.5 nim., mostly linear-obcuneate, the shorter 
sometimes nearly obcordate; terminal segments ovate-elliptical to 


* See remarks on the size of the spores of the Californian R. Lescuriana. 
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oblong, subacute, with a few usually quite inconspicuous hyaline 
or whitish ventral scales at the apex, the flat-bottomed median 
sulcus occupying about one third their width but narrowed and 
apparently closed in front by the convergence of the abruptly as¬ 
cending margins, these often incurved on drying, somewhat incras- 
sate, though commonly subacute, .in cross-section, bearing in a 
single or double series a few stout obtuse or sharp-pointed cilia 
.1-3 mm. long; transverse' sections rounded ventrally, their 
width 2-3 times their height; about 20 cells thick in median parts, 
the air-chambers narrow ; cells of the superficial layer of the epi¬ 
dermis soon collapsed and disintegrated or irregularly persisting 
as cups attached to the cells below: monoicous; antheridia 
abundant, their ostioles prominent, conic-cylindrical, .1-.2 mm. 
high : capsules with a naked, sometimes purple thallus-covering; 
spores brown, 75-118,win maximum diameter, angular, with a 
slightly granulate, more or less interrupted margin 3—12// in 
width, the outer face lightly papillate or nearly smooth in j)rofile, 
8 or 9 strongly defined areolae measuring its diameter, the inner 
faces a little less distinctly areolate or marked with ridges which 
scarcely anastomose. 

On the bank of a rivulet, Fort Ross, Sonoma Countv, March 
15, 1896. 

The Californian plant differs from the typical R. Lcscuriana 
chiefly in the larger spores (90-118 ft in the former ; 75-100 >1 in 
the latter) which are also more distinctly* areolate on the inner 
faces. The thallus-margins and the thallus-covering of the cap¬ 
sules, too, show less purple than Mr. Austin’s original plants from 
New Jersey, but these differences, we think, are not sufficiently 
important to be considered specific. Specimens collected at Jack¬ 
sonville, Florida, by* J. Donnell Smith in 1877) n^gree essentially’ 
with the Fort Ross plant. Riccia Lesciiriana is perhaps more likely 
to be confused with R. Ctilifornicn than with any of the other 
Californian Ricdae, from which, however, it may be easily distin¬ 
guished by the larger spores, the prominent antheridial ostioles, 
the shorter, stouter cilia, etc. 

We would place, for the present, with the above species-a 
somew’hat anomalous Riccta collected in California bv Bolander 
(in herb. Underw'ood, from U. S. National Museum). The thallus 
is but once forked and unusually thin, the transverse sections be- 
ing 4--6 times as wide as high ; the cilia are rudimentary* or want- 
ing ; the spores have more numerous and smaller areolae, 10—12 


Riccia 


IT 




measuring the diameter of the convex face. Its large spares (90— 

105 //.), the broad divergent thallus-lobes and other minor cliarac- 
ters stand in the way of its reference to R. glauca. 

2. Riccia trichocarpa M. A. Howe, Bull. Torn Bot. Club, 25 : 

184. pi. jjj. 1898. 

Thallus in rosettes about 2 cm. in diameter or formiim some- 
what irregularly radiating masses ; the principal divisions linear, 
2-6 times dichotomous, .75-1.5 (mostly i)mm. in width, often 
black below and at margins, densely clothed at the sides with white 
or tawny setae .3-.65 mm. long, those toward the apices often in 
as many as 8-12 irregular series, mostly distinct at insertion, with 
sharp, rigid, rarely slightly uncinate points, the terminal thallus- 
lobes obcuneate or oblong-elliptical, obtuse or subacute, nar¬ 
rowly and rather deeply unicanahculate toward the apices or sub- 
bicanaliculate, the furrow at the e.xtremities commonly concealed 
by the trichomes, the median sulcus sometimes nearly vanishing 
toward the base, margins obtusely rounded, tumid, often connixent 
on drying, the furrow then thatched by the somewhat forwardly 
directed setae ; dorsal surface light green, minutely and regularly 
reticulate ; ventral surface nearly plane and flat, with a few very 
inconspicuous scales on either side of the median line at the apices, 
falsely squamose in the basal parts through delamination due to 
marcescence ; width of transverse sections 1.6-^ times their heif^ht 
the posterior subquadrangular with a light median sulcus, the 
margins becoming more tumid and rounded in proceeding toward 
the ape.x and the sulcus now and then double, the sections conve.x 
ventrally only in the e.xtreme apical region ; 20—28 cells in thick¬ 
ness in median parts, texture nearly solid, the air-chambers narrow 
.and vertical ; epidermis primarily bistratose, the superficial layer at 
first papillate, afterwards collapsed, and in the older parts reduced 
to a flattened cellulose membrane incumbent on the lower layer ; 
monoicous : antheridia scattered, the ostioles elevated about . i mm.: 
sporogonia numerous, in a single or double .series, immersed, 
finally—especially when dry—hemispherical-protuberant above, 
together with the long-unruptured covering, or subconical, the cov¬ 
ering marked with a dark-purple spot and bearing with rare excep¬ 
tions I —1 2 setae; spores soon black and v^ery opaque, narrowly 
or not at all margined, 90—120,in ma.ximum diameter, minutely 
granulose-papillate, with 9—12 areolae (visible only in the younger 
spores) across the conve.x face, the walls of these with irregularly 
thickened and salient angles, thus often giving this face in profile 
the appearance of bearing columnar or wart-like elevations, areolae 
across one of t^'e plane faces 5-7 in number, scarcely elevated at 
the angles. 
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Kxsicc. Hep. Bor.-Am. 143*’ (as J\. tian da Lindenb.). 

Hep. Am. 138* (as R. arvciisis Aust., var. hir:a 

A list.). 

On rather diy and rocky soil. About San Franci.sco, “ Mis¬ 
sion Dolores,” “Turk St..” “near Ocean House” (Dr. Bolander), 
Mission Dolores (Howe); Berkeley (Howe); Ukiah (Howe); near 
Stanford Universityt (Prof. D. H. Campbell, Palo Alto (S. E. 
Brown); Santa Ana Hills (Parish); Pasadena (McClatchie); San 
Diego (Mrs. Katharine Brandegee). 

The above is the Californian Ricaa that has been referred 
variously bv American authors to Riccia ciliata Hoffm., R. tuviuia 

^ J 

Lindenb., R. intitmcsccns Aust. MS., Lnderw. (A’, ciliata Hoffm.,var. 

intUDicsccns Bisch.) and more recently to Riccia Jiirta Aust. (/\\ 

ari'c/isis Aust., var. /lirta Aust.). But Riccia ari’ciisis Jurta* known 

only from Mr. Austin’s specimens from the neighborhood of 

Closter, New Jersey, bears comparatively few, short, usually blunt- 

$ 

pointed and incurved papilla-like cilia .1—3 mm. long (not setae), 
the thallus is strongly incras.=ate-carinate ventralK’, the margins 
are acute, the epidermis is \'ery thick, of 2 or 3 layers of de- 
coloratc or purple-tinged cells, the somewhat smaller, more dis¬ 
tinctly margined spores are fuscous-brown at maturity and always 
show their areolae quite clearly in glj’cerine instead of being 
densely black and opaque as in R. trichocarpa under the same 
treatment, the plants are mainly smaller and less frequently dichot¬ 
omous, the thallus-segments are usually comparatively broader, 
reddish-purple below and more evidently squamigerous. 

A much nearer ally of Riccia ti’ichocarpa is doubtless R. ciliata 
Hoffm. of Europe. P'rom the U'pical form of this, howev'er, the 
Californian plant is clearly distinct in the shorter and much more 
abundant setae (these often reach i mm. in length in R. ciliata), in 
the presence of trichomes over the sporogonia, in the rather larger 
size of the thallus, more acute-angled dichotomy, and in the com¬ 
monly black margins and sides. From R. ciliata intuiucsccus 


*.^ee footnote, Hull. Torr. Bot. Club. 25 : i86. 1898. 

t Professor Campbell's specimens, which we took as the type of this species, were 
distributed in the Hep. .Am., by error, as having been collected in San Mateo Co., 
and this locality was copied in connection with our original description. AVe are in* 

lurmed, however, by Prof. Campbell, that the specimens came from Santa Clara Co., 
near the.San Mateo Co. line. 
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Bisch, known to us only from the excellent figures and descrip¬ 
tion of its author and from a specimen communicated by Herr M. 
Heeg, our plant differs in the longer, narrower segments, in the 
shorter and even more crowded lateral setae, those toward the 
apex often in as many as 8-12 irregular series, and in the normal 
presence of i —i 2 long trichomes above each sporogonium, while 
in R. cUiata intitnicscais, the “cilia” appear to be of somewhat 
rare occurrence on the dorsal surface. In R. ciliata, the tissues 
covering the mature sporogonium soon become thin, scarious, and 
shining, and finally break away in fragments, expo.sing the capsule 
and the spores, and Bischoff* remarks of the capsules of the var. 
iutuincseens: “post matiiritatcin rupti, fovcolas sporis rcplot as in 
frondis pagiua supcriorc rclinqiicntcs" ; while in R. trichocarpa the 
covering of the capsules remains very long intact—indeed, in only 
one case out of several specimens with spores evidently much j)ast 
maturity, have we seen the contents of a capsule exposed by nat¬ 
ural agencies. 

Riccia crinita Tayl. from Swan River, Australia (Drummond, 
no. 42), the original of wdiich we have seen through the kindne.ss 
of Dr. R. L. Robinson, is close to R. trichocarpa in character and 
number of setae, which also sometimes occur ov'er the sporogonia. 
But R. crinita is a smaller plant, only 2 or 3 times dichotomous, 
with shorter, oblong rather than linear segments, the thallus is 
comparatively much thinner, the v'ertical sections of its segments 
being 3—7 times as wide as high, the margins are acute and com¬ 
monly incurv'^ed ; the spores (possibly not arrived at full depth of 
color) are light-brown, 75—90,^ in maximum diameter, with 11 — 14 
smaller areolae across the convex face, this scarcely papillate in 
profile, the plane faces similarly areolate, the mesh-forming ridges 
throughout and the narrow' margin nearly’ smooth. 

Riccia Michelii Raddi, var. ediaris Levier { = R. tuniida Lindenb. 
and R. pahnata Lindenb. fide Levier) differs so widely’ from our 
species that a detailed comparison is unnecessary’. 

R. trichocarpa may be found w'ith archegonia and antheridia in 
January’ and early February, ripening its capsules in April and 
May. Like all the Californian Ricciae it is practically invisible 
during the summer months. 


* Acta AcacL Caes. Leop.-Carol. Nat. Cur. 17 : 1063. 1S35. 
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Plate SS. Riccia tricH'Dcarpa. 

I and 2. Portions of the plant, natural size. 

3. Terminal segments of a young thallus, dorsal view, X 5 - 

4. End ot thallus lobe from fig. i, with ostioles and a sporogonium, X 

5. Lateral view toward apex of a thallus*segment, showing the numerous tri- 
chomes, X -o. 

6. Marginal trichomes, X 53 - 

7. Portions of thallus exhibiting the trichome-bearing elevations above the cap¬ 
sules, X 20. , 

8-13. Outlines of transverse sections about lo fjL in thickness at selected points 
from near the apex to the old and shriveled base, X 23* The trichomes do not appear 
so abundant as might be expected from the material used tor microtome sectioning, 
which may be explained from the thinness of the sections and by the fact that the de¬ 
tached sections and fragments of the trichomes have not always adhered to the glass 
slides. P'ig. 8 shows small median scales. 

14. Epidermis and subjacent cells from a younger portion of the thallus, X ^2^. 

The superficial layer is here represented as composed of collapsed cells. In the ex¬ 
treme apical region only they are papilliform. 

15* Epidermis in older parts of the thallus, X 225. The collapse and disintegra¬ 
tion of the cells of the outer layer is so complete that only a structureless cellulose film 
remains. 

16. Cross-section of thallus showing the cell structure and a young sporogonium, 

X 53 - 

17. Spores, X 305* 

Figs. I, 2, 4-7 and 17 from Hep. Am. no. 138 collected near Stanford University, 
April, 1892, b\ I rot. P). H. Campbell ; figs. 3 and 8—16 from material fixed with i per¬ 
cent chromic acid and preserved in alcohol, collected by the author near Berkeley 
California, Februar}* 8, 1S96. ^ 

3. Riccia Californica Aust. Bull. Ton*. Bot. Club, 6:46. 1875. 

Thallus forming light green, somewhat glaucescent rosettes 
8—18 mm. in diameter, concolorous beneath, reticulate above, often 
minutely puberulent or scurfy when moistened ; the principal di¬ 
visions 1-3 times dichotomous ; terminal segments short-oblong 
or obovate, 1-2 mm. wide, bearing toward the subtruncate or re- 
tuse apex few or numerous whitish or subfuscous, mostly slender 
and sharp-pointed cilia .16—.4 mm. in length, the commonly ob¬ 
tuse margins elevated and somewhat tumid when young the 
median sulcus broad and obtuse except at the extreme apex, van¬ 
ishing backward, the segments more or less concave dorsally on 
ry mg, rarely nearly plane, scales v^ery rudimentary (none in the 

ordinary-sense); width of transverse sections 2-5 times their height, 

tiickness of thallus 15-25 cells in median parts, the upper layers 
of cells chlorophyllose, the lower often nearly or quite destitute of 
contents, air-chambers narrow and vertical; cells of the superficial 
layer of the epidermis hemispherical-convex or papilliform near the 
growing apex of the thallus, soon collapsed or disintegrated, per- 
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sisting only as imperfect and irregular cups or more often as mere 
wall-fragments adhering to the hyaline and nearly empty cells of 
the primitively lower layer : monoicous : antheridia infrequent, the 
ostioles not elevated above the surface of the thallus : archegonium- 
neck exserted and often conspicuous even at maturity of the spor- 
ogonium ; capsules deeply immersed, with a naked long unruptured 


cov'ering, in 


rare cases exploded-protuberant with age 


spores 


brown, finally darkening but always more or less translucent, 70— 
90/< in maximum diameter, distinctly angular, with a smooth yel¬ 
low or brownish irregularly crenate margin 3—12// in width, the 
diameter of the outer face measured by 10—13 areolae, these mostly 
6—lo/i in width, the p.apilliform elevations at the angles of the 
meshes 3—4/^ or less in height when seen in profile, the inner faces 
with similar but less papilliform-angled areolae. 

On lightly shaded banks. “ California ” (Dr. Bolander ; the 
original specimens in Herb. Pearson). Berkeley (Howe), Fruit 
Vale (Miss PMith S. Byxbee); Clarendon Heights, San Francisco 
( 530*), and near the Mission Dolores (512) ; Ukiah. Mendocino Co. 
(783); Silver Lake, Alpine Co. (Geo. Hansen). 

The cilia in this species are occasionally reduced and incon¬ 
spicuous, but are alwaj's present, we believe, even though some¬ 
times only in a rudimentary form. 

Riccia subinenuis Lindb. (1881), of which we hav^e been allowed 
to see authentic specimens through the kindness of Mr. Harald 
Lindberg and specimens of which we also owe to Herr M. Heeg, 
differs from R. Californica in the usually much shorter and less 
numerous cilia, in the elevated conico-cylindrical antheridial ostioles, 
in the larger meshes of the outer face of the spores, in the less 
regular areolation of the inner faces, etc. The areolae of the outer 
face in R. subincrtnis and R. glanca are mostly 10—15/^ in width, 
while in R. Californica they are usually only 6-10 /jt wide. We 
agree with Dr. Levier and others in thinking Riccia subincrniis 
doubtfullv distinct from R. glanca. 

^ o 


Pi.ATK 89. Riccia Californica. 

1. Tlie plant, natural size, from a dried specimen. 

2. Two of the principal segments of the thallus, from alcoholic material, X 5 * 

3. A portion of Austin's original plant (soaked out), ex herb, Pearson, X 5 * 

4-8. Outlines of transverse sections of-a principal segment at somewhat regular in- 

ten^als, passing from near apex toward the base, X ^3- 


* The numbers refer to specimens collected by the author. 
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9* Transverse section near the middle of a principal segment of another plants 

X 23. 

10. From same segment as fig. 9, but near the base, X 23. 

11. Epidermal cells from near the thallus-apex, X 225. 

12. Epidermis from an older part of the thallus, showing remnants of the primitive 
surface-layer, X 225. 

13. Marginal trichomes, X 53* 

14. Transverse section of thallus, X 53- 

15. Spore, showing the inner (plane) faces, X 305. 

16. Spore, showing the outer (convex ) face, X 305. 

Hgs. I, 2, 9> and 12 from no. 53 ^> Clarendon Heights, San Francisco ; fig. 
3, from Mr. Austins original, herb. Pearson; figs, ii, 13, 14-16 from mateiial 
collected at bruit \ ale, by iliss Edith S. Byxbee; figs. 2 and 4—14 from material fixed 
with I ^0 chromic acid and preserved in alcohol. 


1753 - 


4. Riccia glauca L. pro parte inaxiuia Sp. PL i 139. 

Difters from R, Califor?iica chiefly in the norm^il absence of 
cilia, the presence of cylindrical or conico-cylindrical antheridial 
ostioles piojecting about .1 mm. abo\’’e the surface of the thallus, 
and in having the meshes of the outer face of the spore 10 


width. 


I 5 n in 




Little Bear \ alley, San Bernardino INIts. (S. B. Parish, 

^ % 


no. 


1670, Aug. 


1884, in herb. Lnderwood); near Mineral King, 

Tulare Co. (Cov'ille and I-unston, Death \ alley' hixpedition, no. 
1509, Aug. 6, 1891). 

Mr. Parish s plant differs from the larger forms of the European 

in nothing, we think, but the rather smaller meshes of 
the convex face of the spore, which, in this specimen, are com¬ 
monly only about lo in width. The specimen from Tulare Co., 
uhile exhibiting the ostioles of R. g/aitca, has now and then rudi¬ 
mentary cilia toward the thallus-apex and w'ould doubtless be 

identified with the Riccia subinennis Lindb. of Europe by those 
who maintain this as a species. 

It may be remarked that according to the draw'ings of Herr 

Waldner^ one might gain the impression that the ostioles of Riccia 

glauca scarcely elevated above the general surface of the thallus, 

but it is probable that the antheridium in even the most advanced 

stages represented by Waldner was still far from maturity. The 

‘‘ Antheridienstifte ” of R. glauca are described by Limprichtt as 

y w’alzenformig vortretend ” and we find them thus (. i mm. long) 
in G. & R. Hep. Eur. no. 646. 


* I.eitgeb, Untersuch. iiber d. Lebcrm. Heft 4. 71/. 2. f. 4-t>. 
tCohn, Knpt.-I-l. v. Schles. i : 349. 1877. 
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Riccia minima p. p. Sp. PI. 1139. 1753- 

sorocarpa Bisch. Act. Acad. Caes. Leop.-Carol. Nat. 


Cur. 17: 1053. 1835. 

Thallus at first subradiate, forming later irregularly gregarious 
patches, of a bright, clear, subcrj stalline light green (not puberu- 
lent or scurfy) when living or when soaked out with water, of a 
lighter green when dry, minutely, regularly, and compactly reticu¬ 
late above when moistened, sometimes nearly smooth on drying, 
concolorous below ; the principal divisions 4—7 mm. long, bifid or 
once or twice dichotomous; the terminal segments oblong, .75—2 
mm. wide, subacute, carinate-incrassate, with an acute median 
furrow and naked, ascending, for the most part sharply acute, often 
hyaline and submembranous margins, furnished beneath toward ths 
ape.x with small whitish or hyaline scales, the.se often reaching the 
margin but not surpassing it, the margins commonly elevated or 
somewhat incurved on dr^dng ; transverse section parabolic or sub¬ 
quadrate, its width 1—4 times its height, about 25 cells thick in 
median parts, air-chambers narrow ; epidermis of two or three layers 
of cells, those of the superficial stratum at first papilliform, the 
lower portion of their wall becoming thickened and the upper soon 
vanishing, leav'ing behind persistent cups attached to the likewise 
thick-walled cells of the subjacent layer: monoicous : antheridia 
few, the ostioles short-cylindrical, elevated about .08 mm.; cap¬ 
sules usually numerous, with age sometimes emergent-protuberant 
toward the base of the segments by rupture of the naked covering ; 
spores dark brown, 70—90 fi in maximum diameter, angular, with 
a brownish granulate-papillate and crenulate, usually interrupted 
margin 3—6 n broad, the outer face areolate, 10—12 meshes measur¬ 
ing its diameter, exhibiting in profile papillae mostly 3-6 // long, 
the inner faces densely and rather minutely punctate or furnished 
with very short and numerous low ridges which do not form 
areolae. 


Exsicc. Hep. Am. 139 (as R. ^lauca). 

Not uncommon in the coast region, often a.ssociated with R. 


Californua. 

_ % 

Berkeley, Oakland, Fruit Vale ; Clarendon Heights and near 
Mission Dolores, San Francisco ; Fort Ross, Sonoma Co.; Ukiah 

t 

(782); Mitchell Canon, Mt. Diablo; near Stanford University (D, 

H. Campbell): Pasadena (.V. J. McClatchie). 

* 

The Californian plant is usually larger than the Furopcan speci¬ 
mens that we have .seen, vet it verv rarelv attains the dimensions 
of representatives of this species collected in Siberia by Dr. H. W. 
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Arnell, to which Herr M. Heeg refers in the Hotaniska Xotiser 

for 1898 (p. 21) and which we have been privilcj(ed to examine 

through the courtesy of Dr. Arnell. The antheridial ostioles in 

the European plant so far as we have been able to discover them 

in specimens kindly communicated by Herr Stephani, Herr Heeg, 

and others, seem to be veiA* slightly or not at all elevated, yet in 

the Siberian specimens to which allusion has already been made 

they sometimes attain the height of . 12 mm. above the surrounding 

surface, which is in excess of anything we have observed in the 
Californian specimens. 

In only one case hav’e we noticed the partial exsertion of the 
sporangium at maturity as figured and emphasized by Bischoft* in 
his original diagnosis of R. sorocarpa. In regard to this character 
Herr Heeg remarks : “die von Bischofif besonders hervorgehobene 
Berstung der Lauboberflache bei der Fruchtreife, bezeichnet das 
Endstadium einer Entwicklungsperiode und wird nur selten gerade 
in diesem Zustande aufgesammelt.” * 



Riccia Americana sp. nov. 


Riccia lamellosa Aincricana aM. A. Howe. p. />. Bull. Torr. 

Bot. Club, 25 : 189. 1898. 

Thallus rather loosely subradiate or forming compact more or 
less imbricate ma.sses; principal divisions 5-15 mm. long, 1-3 
times dichotomous, very rarely simple, 2.5—4 mm. in greatest 
ui 11, pale green and regularly reticulate above, concolorous be- 
ow, acutely and deeply canaliculate toward the ape.x, 25—30 cells 
t 1C ' in median parts, furnished beneath with large obtuse trans¬ 
verse patent or somewhat imbricate subundulate hvaline scales, 
these extending considerably beyond the acute or thin-membra¬ 
nous ascending or, when dry, often erect-connivent margins ; the 
transverse sections 1.5-3 times as broad as high ; the terminal 

oblong to obcordate, mostly obovate: 
epidermis of two layers of cells, the superficial at first subglobose 

or ova -papilliform, later collapsed or disintegrated, two or three 

ot the subjacent strata sometimes becoming decolorate : monoicous 

^*^^^^*^**^*^ infrequent, their ostioles not at all or 
s ig It y e evated . spores brown, 90-126 // in maximum diameter, 

obscurely angular, wholly destitute of a wing-margin, with 8-12 

clearly defined areolae, each about 15 in width, across the outer 
ace the inner faces marked with much smaller and much less dis- 
tinc t areolae o r .simply with irregular vermicular lines. 

* Heeg, Bot. Notis. 1898 : 20. iS^ 



















Ricci A 


25 


On exposed or lightly shaded banks, often associated with A\ 
nigrella, R. trichocarpa and R. Califoniica. San Francisco (lio- 
lander), on hillsides between Mission Dolores and Clarendon 
Heights, San Francisco (Howe) ; Fruit Vale (Miss Kdith S. Byx- 
bee, Howe). 

Riccia Americana is closely related to R. lamcllosa Raddi, from 
which, however, it differs very markedly in spore-characters. 
The Fmropean plant has distinctly wing-margined and plainly 
angular spores and the markings of the inner and outer faces are 
nearly uniform ; the ridges of the outer face are more vermicular 
than in R. Americana and less often form perfect areolae, and 
when the areolae are well defined, they are smaller and more 
numerous, 14 or 15 measuring the diameter of the face. The 
scales in R. Americana are more prominent than in R. lamel- 
losa. For comparison, we have made use of a specimen from 
F'lorence, Italy (the type locality), and one from Sicily, both 
kindly communicated by Dr. E. Levier. 

Riccia Austini Steph. (Bull. Herb. Boiss. 6 : 336. 1898) is a 
nearer ally in respect to spore-characters, with the exception that 
the spores are smaller (75—105« in ma.ximum diameter), but differs 
in the much thinner and mostly smaller thallus.this being only 14—20 
cells in greatest thickness and the breadth of the transverse sec¬ 


tions being 3-4 times their height, and in the less conspicuous 
scales. R. Americana seems to occupy a somewhat intermediate 
position between these two species. In case it should ever be 
combined with R. Austini, this latter name should be employed 
lor the aggregate, inasmuch as it was published, we are informed 
bv Dr. Eusrene Autran, editor of the Bulletin tie L'Herbicr Boissier, 
about two weeks in adv'ance of our Riccia lamcllosa Ameneana. 

We have been able to see onlv four or fiv^e antheridia in this 
species though hundreds of sections hav'e been nnide. In two in¬ 
stances, archegonia occurred on the plants bearing the antheridia ; 
and in two other cases no archegonia were to be discovered, but 
in the latter cases we were sectioning somewhat fragmentary alco¬ 
holic material. The great majority of the plants e.xamined showed 
archegonia without traces of antheridia. 
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Plate 90. Riccia Americana. 

1. Dry plant, natural size. 

2. Plants from material preserved in alcohol, natural size. 

3. Thallus-segment, alcoholic material, X 5* 

4. Thallus-segment, from dr\’ specimen, X io- 

5* A thick free-hand transv'erse section from near apex ot thallus, showing por¬ 
tions of the scales, X - 3 * 

6. Outline ot transverse section from same segment as no. 5 but farther back, 

X 12. 

7—9» Outlines of microtome cross-sections of thallus segment ; no. 7, near ape.x, 
no. S, well forward, no. 9, toward base, X 12. 

10 and II. Outlines of cross-sections of thallus-segment from another plant, X ^2, 

12. Antheridium, showing non-elevated ostiole, X ^2. 

13. Epidermis near thallus-apex, X 225 - 

14 and 15. Epidernus from older parts, X225. 

16. Ventral scale, X 23. 

17. Portion of thin transverse microtome section of thallus, X 53 - 

18. Outer face of spore, X 305* 

19. Inner faces of spore, X 3 ^ 5 * 

20. Outline ot optical section of spore-wall, showing its relative thickness, X 3^5* 

and 18-20, drawn from specimen collected in Fruit Vale, Alameda 
County, May 2, 1895 ; 2, 10, ii, and 13-16, San Francisco, April, li, 1896 ; 3, 7-9, 
12, and 17, Emit Vale, February i, 1896. 


7. Riccia Campbelliana sp. nov. 

Thallus mostly once or twice, occasionally three times, dichoto- 

■ ^ « A A — 


con- 


mous, rdrely subracliatc, reticulate abov’^e. brown or nearly 
colorous below, very rarely blackening, 4-18 mm. long, 1-3 mm. 

more or less rounded ventrally, some¬ 
times carinate, furnished beneath with brown or nearly colorless 

scales, these usually inconspicuous, but sometimes at the apex 
slightly exceeding the thin, naked, membranous, commonly yellow¬ 
ish-brown, now and then rather abruptly winged margins, median 
sulcus acute, often obscure toward basal parts, the margins, on 
dicing usually ascending, erect, or inflexed-conniv'ent ; terminal 
lobes oblong or obovate, obtuse, less commonly subacute ; trans¬ 
verse sections, including margins. 3-5 (mostlv 2 j/>) times broader 

than hicrh. th.rkn^<.<, tE.11.,. ..3- cells in median parts, air- 


high, thickness of thallus 25 


canals narrow ; cells, often enlarged, denselv filled with 


finely 


j^ianulai, y ellouish-brown material or with a homogeneous vellow 
oily substance, sometimes occurring abundantly in all parts of 

tie thallus; epidermis primarily unistratose, the cells large, ob- 
on^ e iptical in vertical section or subquadrate-elliptical, mostly^ 
11^ ler broad (40-75/^ X 25—50/2), long intact, disintegnited 
in t le o er parts and replaced by an irregularly'' developed 
su jacent layer: .spores finally yellowish-brown, 75-108/2 (mostly 
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9 D-IOO //) in maximum diameter, distinctly angular, with a mi¬ 
nutely granulate or nearly smooth margin 3-6width, the outer 
face lightly papillate or nearly smooth in profile, marked with close 
sinuous ridges which rarely form completely closed meshes, the 

imperfect areolae mostly a in width, inner faces similarly but 
less strongly marked. 

Near Stanford University (Professor D. U. Campbell, Feb. 6 
and May i, 1896); on hills above Mission Dolores ('>34, April 



0 


Riccia Canipbclliana in its smaller forms simulates to a certain 
e.xtent R. tiigrdla, with which it is sometimes a.ssociated, but is 
always readily distinguished by the wider and usually longer seg¬ 
ments, which are commonly brown underneath, very rarely black¬ 
ening, by the thinner brown margins, by the larger spores and the 


elev^ated antheridial ostioles. The epidermis, too. differs from that 
of R. nigrclla, its cells being larger and commonly having their 
vertical a.xis longer than the horizontal, while those of R. nigrclla 
are subquadrate in vertical section and are quite frequently broader 
than high, measuring 25-40//in height by 25—45// in width. 

The larger conditions of this species are somewhat suggesti\'e 
of Riccia Bisclioffii Uiiben. and R. Gougctiana Mont.,* esjjecially 
when, as sometimes happens, the thallus is rather abruptly wing- 
margined, but the Californian plant differs clearly from both the.se 
in being monoicous, in the usually smaller size, in the entire ab¬ 
sence of cilia, in the smaller, lighter colored, much more translu¬ 
cent spores, etc. 

Riccia lanicllosa Raddi is easily distinguished from the larger 
forms of R. Canipbclliana by the much more prominent scales, the 
usually less attenuate concolorous margins, the different epidermis, 
three or four lav'ers of cells ne.xt to the dorsal surface of the 
thallus in R. lanicltosa being commonly echlorophyllose, and by 
the entire absence, so far as we have observed, of oil-bodies. R. 
lamellosa is described by Herr Stephanie as dioicous and our in¬ 
vestigations on Italian material point toward the same conclusion, 
thousrh we have been able to see no anthcridia. 


«\Ve have seen an authentic specimen of this from the Montague Herhariinn 
through the courtesy of Mons. Paul Harir)lof the Museum (rifistoire Xatiirelle of Paris, 
t Pull. Ilerl). Pois.'>. 6. 341. 1S08. 
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The specimen collected by Professor Campbell near Stanford 
University on May i, 1896, we consider the type of the species. 
This specimen, so far as we have noticed, does not contain the oil- 
bodies referred to in the description, but such occur sparingly in 
the previously collected specimen now preserved in the Underwood 
Herbarium and are very abundant in alcoholic material from the 
same locality communicated by Professor Campbell. These are 
present also in the San Francisco plant, but are sparingly developed 
or absent in the specimens from Fort Ross and Ukiah. Allusion 
is made in our remarks under R. nigrclla to the occasional be¬ 
havior of the contents of the epidermal cells when treated with 

iron-haematoxylin. 


Plate 91, Figs. 1-15. Riccia Cami*kelliana. 


I. Plant, dry, natural si 


X 23. 


2 und 3- Plants from soaked-out dried material, natural size. 

4 - Terminal piortion of thallus-segment, X 

5- 8. Outlines of transverse-sections of thallus-segments, X *2. 

9- Outline of transverse section of an unusually vvipg-margined thallus-segment 


form « 
Thin 


-Q X ^ ^ « a ^ A I A A A ^ 

bodies,” X 53’ latter section from an older part of the thallus. 

^0“ ^^11 from older part of thallus containing “oil-bodv” which here appears 
densely granular (yellowish-brown in the alcoholic material), X 225. 'I'he adjacent 
cells contain chloroplasts and starch-grains. 

14 and 15. Spores, X 305- 

Fig. I drawn from specimen collected at Fort Ross, March 15, 1896; 2, 9, 14, and 
IS, near Stanford University (Professor Campbell, May i, 1896) ; 3 and 5, near Stan¬ 
ford University ( Professor Campbell, Febmary 6, 1896) ; 4 and 8 (Professor Campbell, 


fessor Campbell. 


nderwood) ; 6, 7, and 10-1 


8. Riccia nigrella DC. FI. Fr. 5: 193. 1815. Lindenb. Nova 

Acta Acad. Caes. Leop.- Car. Nat. Cur. 18 : 466. pi. 2p. 1836. 

Riccia imninia L. p.p. Sp. PI. 1139. 1753. 

Riccia aggngata Underw. Bot. Gaz. 19: 275. 1894. 

Thallus at first subradiate, later commonly forming irregularly 
confluent masses, dark green, somewhat polished and closely retic- 

u ate a oye, dark put pie or nearly black beneath, with transv'erse, 
semicircu ar, blackish-purple, nitent scales, which do not exceed 

^ if > principal divisions 2—8 mm. long, at first simple and 

obovate, finally linear or linear-obcuneate and 1-3 times dichoto¬ 
mous , terminal lobes 1-1.5 mm. wide, obcuneate-oblong or ellip- 
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tical-obovate, obtuse or subacute, narrowly canaliculate, the mar¬ 
gins often brownish, acute, entire, slightly membranous, becoming 
rather obtuse toward the base, often erect-connivent on drying; 
width of transverse sections 1-3.5 (mostly 1.5-2) times their 
height, their ventral boundary nearly rectilinear, slightly conv'c.x 
toward the apex, the air-chambers narrow and inconspicuous; 
epidermis of a single layer of cells, these lightly protuberant, sub¬ 
quadrate in v'^ertical section and often broader than high, 35—40« 
X -5~45/'*> filled with a transparent and colorless or slightly gru- 
mous, somewhat refringent fluid, collapsed and disintegrated only 
in the oldest parts of the thallus : monoicous : antheridial ostioles 
but slightly or not at all elevated: capsules often numerous, 
crowded together near the bases of the segments, hemispherical- 
protuberant above together with the naked, usually light brown, 
long intact covering, this commonly with a small purple spot about 
the exserted archegonium-neck; spores brown, becoming darker 
and more opaque with age but usually translucent in glycerine, 
60-78 a in maximum diameter, angular, with a minutely granular 
or nearly smooth, sometimes interrupted margin 3—6 'i in width, the 
outer face with irregularly anastomose-reticulate ridges, lightly 
papillose or almost smooth in profile, the inner faces usually finely' 
and somewhat regularly reticulate, with thick-walled meshes. 

E.ksicc. Hep. Bor.-Am, 140b. 

Hep. Am. 165. 

In rather dry' exposed places, especially about rocks, often ac¬ 
companied by Riccia tricJiocarpa and R. niininia. 

San Francisco : near the Ocean House (Bolander); hills above 
the Mission Dolores (Howe); Wildcat Canon, near Berkeley'' 
(Howe), Fruit Vale (Miss By.xbee); Mitchell’s Canon, Mt. Diablo 
(Howe) : Pasadena (McClatchie); Twin Oaks, San Diego Co. 
(F. W. Koch). 

The Pasadena plant [R. aggregata Underw.) differs from the 
European and from the specimens of the San Francisco region in 
the more regularly and finely' reticulate outer face of the spore, 
but this character shows considerable variability even in the Pasa¬ 
dena specimen and hardly'justifies, we think, a specific separation. 

The dorsal epidermis in R. nigrcUa is very different from that 
of any' other Riccia we have e.xamined. Its cells are for a long 
time turgid with a nearly transparent fluid which takes an intense 
violet stain when sections of the thallus are treated for sev'eral 
hours with solutions of haematoxylin. We found especially fa- 
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vorable for this purpose Hcidcnhjiin’s iron-haematoxylin method 
(Zeit. f. wiss. Mik. 9: 204. 1892. Lee, Microtomist’s Vade- 

Mecum. 175. 1896 [4th ed.]). The only European specimen of 

R. mgrdla ( Husnot, Hep. Gall. 96) which we have subjected to 
this treatment shows the same peculiarity even in the soaked-out 
dried material. R. Cauiphclhana, especialK' in forms with numer¬ 
ous oil-bodies, occasionallv exhibits somethinsr which seems 

^ & 

similar at first sight, but in this the epidermal cells which take the 
haematoxylin stain occur irregularly, are filled with a more gran¬ 
ular substance, and appear to be simply cells with oil-bodies like 
those found elsewhere in the thallus. 

Herr Stephani, who, w'e are informed, has had the opportunity 
of e.xamining the original specimen of Riccia aggregatn Underwood 
describes* it as dioicous ; we, however, on makinjf microtome sec- 
tions ot the same type material, find it clearly monoicous. Herr 
Stephani describes the “ frons” of R. nigrclla as “ stibtviplo Icxtoir 
qiuun crassti f while that of R. (tggi'cgatii is “ vix diiplo Uitiov quniu 
altci, but on comparing sections of French and Italian specimens 
of R. mgrdla w'ith sections from corresponding regions in R. 

"e find the differences slight and, we believe, of no 
specific significance. The length of the -frond, the number of 
times its forking is repeated, and the form of the terminal lobes 
are variable characters in both the Californian and the European 

.specimens, and, either separately or combined, afford no reliable 
grounds for specific distinctions. 

9. Riccia Cat.alinae. Underw. Bot. Gaz. 19: 275. 1894. 

Thallus at first stellate or radiate, often forming later some¬ 
what irregularly intertangled masses, rather loosely attached to the 
substratum, light green, concolorous below and furnished with a 
fevv hyaline very rudimentary scales, the younger parts extremely 
thin and exhibiting suggestions of a wide-meshed areolation as if 
from interior air-chambers, the cells of the dorsal surface large, 
thm-walled, and indistinctly defined (at least in soaked-out 
herbarium material), the older parts of the thallus spongiose- 
alveolate from the bursting through of the air-chambers to the 
upper surface, root-hairs nearly or wholly smooth within ; the 


* Bull. Herb Boiss. 6 : 342. 1S9S. 

334 - 
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principal divisions obcuneate-oblong wlien young, becoming linear, 
3-5 times dichotomous, 6-15 mm. x 1-2.5 mm., lightly concave 
above, with thin, naked, slightly ascending or plane margins ; the 
terminal segments commonly emarginate : monoicous : ostiolar 
papillae cylindrical, .06-. 15 mm. high ; capsules in a single or 
irregularly double series, rather prominent, the covering long in¬ 
tact ; spores brown, darkening and rather opaque with age, 90— 
108 ft in maximum diameter, distinctly angular, with a granulatc- 
crenulate or minutely'tuberculate margin 4-10//.in width, the prom¬ 
inent ridges of the outer face rather irregularly anastomosing, the 
areolae of the middle of the face, when well defined, usually veiy 
large (20-45 !“■ diameter) and often enclosing an isolated tubercle 
or a free-ending spur, the inner faces mostly' with tubercles and 
short free irregular ridges, sometimes with imperfect areolae. 

On wet soil in the bottom of a deep canon, Santa Catalina 
Island, A. J. McClatchie, Sept. 15, 1893, no. 441. 

Riccia Catalinae is a near ally' of R. crystallina L. from which 
it differs in the larger size, in the finally 3-5 times dichotomous 
more elongated divisions, which are less closely' adnate to the soil, 
in the larger spores (60-90 // in the various hairopean specimens 
of R. crystallina examined), in the much less regular areolation of 
the spore-faces, and in the considerably' larger size of the central 
meshes of the outer face, when these are well-formed. 

The thallus is so thin and so largely occupied by air-chambers 
that we have been unable, from the dried material, to obtain any 

satisfactory sections. 

Plate 91, Figs. 16-20. Ricca Cat.alinae. 

16. Portion of thallu.s, dry, natural size. 

17. End of young terminal lobe, dorsal surface, showing jwsilion of the internal 
lamellae which bound the air-chambers. X “3- hrom a soake<l-out fragment. 

iS. I^orsal view of thallus in the older parts, X ^ 3 - 

19. .Spores, X 305- 


10. Riccia crystallina L. Sp. PI. 1138. 1753 - 

Thallus in closely attached orbicular or suborbicular ro.setU^s 
5—I 5 nini. in diameter, light green on both sides or often tinged with 
yellowy spongiose w ith age and Yesiculose-alveolate; the principal di- 
x'isions mostly lobate-obcordate or obcuneate, or sometimes becom¬ 
ing broadly linear and 1—3 times furcate, the segments often close 
and somew’hat crow ded, terminal lobes i .5 —--5 ^^ide, transYcrse 
sections 2.5—4 times broader than high, margins naked, subobtu.se, 
slightly ele\'’ated on drying or nearly plane, ventral scales w’^anting , 
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air-chambers large, epidermis (in dried material) disorganized and 
indistinct: monoicous : ostiolar elevations prominent, cylindrical, 
.15—.27 mm. X .05-.07 mm.: capsules rather deeply immersed, 
scarcely prominent even at maturity ; spores soon dark-brown, 
becoming nearly opaque, 60-90 «in ma.ximum diameter, distinctly 
angular, with a narrow, granulate-papillate, sometimes almost de¬ 
ficient, margin (mostly 3—5 n broad), the convex face with strong 
anastomose-reticulate ridges, about 7 or 8 imperfectly formed 
areolae measuring its diameter, those near the middle usually 
larger (1 5—30 /i) and sometimes enclosing a free-ending spur, the 
plane faces marked with short free or irregularly anastomosing 
ridges, the mature more opaque spores appearing tuberculate- 
papillate. 

On the banks of a stream upon a rock)’ hillside, southeni 
slope of the Dixey ]\Its., Lassen Co. (M. S. Baker and F. P. 
Nutting, July 2, 1894). We refer here also a specimen in herb. 
Lnderwood, collected near San Francisco by Mrs. Katharine 
Brandegee in 1892, which, in the more solid — less conspicuously 
vesiculose-alveolate —thallus, approaches the closely allied R- 
B 7 'audegei {irom the southern extremity of the peninsula of Lower 

California). 

The Lassen County plant seems scarcely to differ from 
European specimens of R. crystallina unless possibly in the greater 
opacity of the spores when fully mature and in their somewhat 
narrower margin. 

Riccia crystallina is listed in Dr. Bolander’s “ Catalogue of the 
Plants growing in the Vicinity of San Francisco.” 

Ricci.\ Frosti! Aust. (Bull. Torn Bot. Club, 6: 17. 1875), orig¬ 
inally described from Nevada and Colorado, and since found to be 
quite widely distributed in the Rocky Mountain region and to extend 
as far easward as the Mississippi Valley is to be expected in Cali 
fornia. It can readily be distinguished from any of the Californian 
species here described by the small narrowly margined spores, 45”5^ 
in maximum diameter, marked almost uniformly over the en¬ 
tire surface by numerous short, delicate, wavy ridges which rarely an¬ 
astomose ; the thallus, which is thin in texture, with a fibrous-reticu¬ 
late and minutely foveolate surface, becoming lacunose and spongy in 
the older parts, forms flat, dark- or grayish-green rosettes, 8-15 mm. in 
diameter, closely adherent to the soil, with numerous narrow usually 
crowded divisions .5~i.5 mm. wide; the covering of the abundant 
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capsules is soon ruptured, exposing the spores, i?. Frostii is dioicous, 
the male plant (^R. IVatsoni Aust.) being smaller and more or less 
purple in color, the slenderly cylindrical ostioles elevated about. i mm, 

Riccia fluitans L. Sp. PI. 1139. i753- 

Thallus thin, green, floating or immersed, often forming inter- 
tangled mats, destitute of rhizoids, or becoming terre.strial and attached 
by root-hairs, repeatedly dichotomous, the segments narrowly linear 
(.5-1.5 mm. wide, the entire thallus 1-5 cm. long}, the median a.xis 
thickened, the mostly flat margins only 2- or 3 stratose, air-chambers 
large, oblique, usually elongated, communicating with the dorsal sur¬ 
face by small pores surrounded by slightly modified epidermal cells; 
capsules (found only in the terrestrial or semiterrestrial conditions ) pro¬ 
tuberant below with the enclosing tissues of the thallus, the spores 
usually set free ventrally, these yellowish-brown, translucent, 70-75 n 
in maximum diameter, with a margin 3-6 /z broad, the outer face with 
rather smooth meshes 12-15 width, inner faces less distinctly 

areolate. 

This species was collected by Messrs. Coville and Funston in Vegas 
Valley, Lincoln Co., Nevada (L'leath Valley Expedition, no. 400) and 
probably occurs w'ithin the limits of California. 

RICCIOCARPL'S Corda; Opiz, Beitr. i : 651. 1829.* 

Plants lemna-like, floating or finally attached to the soil by the sub¬ 
sidence of the water, dark green, sometimes purple-margined, dichoto¬ 
mous, mostly 2-4-lobed, with a very pronounced median furrow, the 
lobes obcordate or obovate, the ventral surface bearing numerous long, 
pendant, linear or linear-lanceolate, reddish-violet, dentate scales; 
colorless ventral layer of thallus much reduced, the chlorophyll-bearing 
layer composed of large irregularly polyhedral chambers separated by 
mostly unistratose lamellae; epidermis with small but distinct stomata. 
Dioicous. Antheridia in an elongated ridge-like androeciuin situated 
in the median furrow. Capsule immersed. 

The only recognized species is 

Ricciocarpus NATANS (L. ) Corda, /. c . 

Riccia ttaians L. Syst. Nat. 1339. I 759 [Rtl. 10]. 

Plants about i cm. long, the lobes 4-9 mm. wide: spores 45"55 
papillate-areolate, dark-brown at maturity, the areolae becoming obscure 
and the papillae more prominent. 

Rarely found with capsules. This species has not yet been collected, 
so far as is known, within the limits of the state, but it is found in Ore¬ 
gon and is likely to occur in California. 

* It would appear from a statement of M- Auguste Lejolis (Mem, Soc, nation. 
Sci. nat. et math. Cherbourg, 29: 167. 1894) that a separate of Corda^s “Genera 

Hepaticarum was published in 1828—in advance of its appearance in Opiz^ Bei* 

tr 5 ge zur Naturgeschichte. 













34 


Marchaxtiaceae 


Family II. MARCHANTIACEAE. 


Dumorti 


V -- - — ^ ^ ^ 9 ^ ^ WWW ^ W ^ ^ % V # 

\\ith w ell-developed air-chambers, these in most cases containing a 
loose someu hat filamentous assimilative tissue or soon divided into 
smaller secondary^ chambers by chlorophyll-containing lamellae. 
Stomata (exc. in Diunortierd) always present, simple (/. e., the pore 
surrounded by four or more somewhat modified epidermal cells, 
all in a single stratum) or dolioform (/. <■., the pore surrounded by 
a barrel-shaped wall, several cells in height, which projects into 
the underl}-ing air-chamber). Sexual organs nearly always ag¬ 
gregated, often borne on long-stalked, capituliform receptacles. 

^ Capsule short-stalked, breaking through the calyptra at ma¬ 
turity, dehiscing irregularly or by a special lid, rarelv v’alvate. 

Spores always accompanied by sterile cells, which (exc. in the 
Cotsimoi(ic{i€' are developed as elaters. 

Key to the Genera of the Marchantlaceae. 

Sporogonium single, undemeath the apical margin of the thallus, enclosed by an invo- 

ucre consisting of two rigid, brown or dark purple valves which, previous to the ma- 

tunty of the capsules, are united in a vertical keel-like suture. 2. Targionia. 

bporogonia m groups on stalked receptacles. 

Stomata dolioform, antheridia on a disk-shaped receptacle; 0 receptacles (in 
our species) with 8-11 «nger-like, usually decurved ravs; gemmae in dorsal, 

CUD-snanpH _i_ . , - & 
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cup-shaped, dentate-niargined receptacles. 

Stomata of the thallus simple 


I o. AIu re ha 


Always gemmiferous, the gemmae in dorsal, crescentic, entire-margined recep- 

Liitiularia, 


- w -- 7 Ill V 1 UI 5 >UI 

^ tacles. Found in or about greenhouses. 
Xever with gemmae-cups. 


9 


llus large (5 25 cm. ^ cm.) areolae verj’^ distinct, the ele¬ 

vated stomata easily visible without magnification. The uppermost 

e .s o the thin, sharp v defined, chlorophyll-bearing layer each with a 
conical or long-cylindrical colorless beak. 


Thallus 


8. Conocephaliint 


' - •''••to •** iiuiii bpecies^, cells ^ 

the chlorophyll-bearing stratum never with a colorless beak, 
porogonia each surrounded by a membranous, white or sometimei 
Molet pseudoperianth, this at first somewhat conical, usually mucli 
c.xserted, finally more or less completely divided longitudinall) 
^ into 3-18 narrow segments. ^ Astereila. 

Pseudoperianths wanting or very rudimentary. 

9 branch arising from the dorsal surface of thallus, the peduncle 

w ithout a root-hair furrow; stomata normally stellate ( t. e ., the 

cells bounding the pore have the radial walls strongly thick¬ 
ened). ° ' 


Circe a 


This subfamily is not represented in North America, 


SO far as is now knov^m. 
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9 branch arising from apex of thallus or thalliis-lobe, llie pe¬ 
duncle with a single root-hair furrow,* stomata not stellate. 

Thallus thin; air-chambers large and empty, separated 
by mostly unistratose lamellae ; antheridia immersed in 
the thallus in an elongated, single or irregularly dovtble 
median row just back of the })eduncle, ostioles incon¬ 
spicuous ; 9 receptacle finally disciform. 

6 . Crypiomiirium- 

Thallus somewhat firm and rigid, the |)riniary air-chambers 

soon filled by secondary walls ; 9 receptacle hem¬ 
ispherical or subconical. 

Capsule at maturity completely filling the broadly 
campanulate involucre and protruding. 

5 - GfimalJia, 

Involucre conchoid-bivalved, its cavity only partially 
filled by the capsule. 4. Kebotilia, 


2. TARGIONIA L. Sp. PI. 1136. 

Gen. 3. pL j. 


1753 - 

1729. 





Thallus usually rather thick and coriaceous, simple or once or 
twice dichotomous, innovating at apex or often latero-ventrally, 
broadly costate, areolae mostly indistinct, stomata simple, the 
white-margined pores more or less conspicuous ; chlorophyll-bear¬ 
ing layer sharply defined, the chambers filled with branched “ con¬ 
ferva-like ” filaments, epidermal cells thick, their walls with trigones ; 
ventral scales reaching to margin or much reduced. Gemmae 
none, Androecium small, disciform, terminating a short latero- 
ventral shoot. Archegonia in a group of several arising just back 
of the apex of the thallus, becoming apparently ventral by the 
over-arching of the surrounding dorsal tissues, without a special 
receptacle, a single archegonium of the group ordinarily maturing 
a. sporogonium, this soon surrounded by a somewhat laterally 
compressed, obov’oid, subglobo.se, or hemispherical 2-valved invo¬ 
lucre, the anterior margins of the latter uniting to form a median 
vertical keel-like suture, finally gaping widely and exposing the 
capsule, the valves rigid, entire-margined, brown or dark purple, 
at times iridescent. Pseudoperianth none. Sporogonium con¬ 
sisting of a subglobose capsule, a very short pedicel, and a bulbous 
foot; capsule dehiscing irregularly, its wall of a single layer of 
cells with annular or spiral thickenings. Spores opaque, nearly 
spherical, the outer membrane thrown into ridges and wart-like 
folds, loosely investing the firmer inner coat and occasionally cadu¬ 
cous, the entire surface minutely and irregularly reticulate or granu¬ 
late. Pilaters 2—4-spiral, often branched. 

* See footnotes on following pages under generic diagnoses of Ktl’otilia and Grt- 
maldia and also remarks upon Cryptomitriiim in Erythea, 5 • ^ 7 - 
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I. Targionia HVPOPHYLLA L. /. c'. 

Thallus mostly simple, sometimes dichotomous, obovatc to 
sublinear, commonly linear-obcuneate, progressing chieflv by 
latero-ventral or apical innovations, 4—20 mm. long, 2—5 mm. in 
maximum width, rounded or slightly emarginate at apex, reddish- 
brown or dark-purple beneath, the margins usually inv'olute or 
erect-connivent on drying, colorless stratum of about 25 layers of 
cells in axile parts, rather suddenly reduced to the ventral epider¬ 
mis tow’^ard the lateral margins ; scales densely imbricate, the su¬ 
perior extending to the margin, often abruptly contracted to a 
narrow, sometimes twisted, subentire or ciliate-dentate apical ap¬ 
pendage : monoicous : spores brown, 58-80/^; elaters 180-330/i 
xo—12/i, subacute or obtuse. 


Exsicc. Hep. Bor.-Am. 137 (as Targionia Michelii Corda). 

Hep. Am. 159. 

On shaded banks, mostly in rocky soil. Common, particularly 
in the Coast Range Mountains from San Diego to Humboldt 
County, and extending nortlnvard to Vancouver Island (Macoun). 
Berkeley, San Francisco ; Sausalito, Mill Valley ; Sonoma (F. 
T. Bioletti), Duncan’s Mills; Ukiah (746) and Big Riv 'er Boom 
(681), Mendocino Co.; Blue Lake (997), Humboldt Co.; Oak 
un, Shasta Co. (Baker and Nutting); Jackson, Amador Co. 
(Geprge Hansen); Ojai, Santa Barbara Co. (W. F. Hubby) 
Nordhoff, Ventura Co. .(Miss Jacqueline K. Newton) ; Pasadena 
(A. J. McClatchie); San Bernardino (S. B. Parish); San Diego 
( . G. Farlow) and Twin Oaks (F. W. Koch), San Diego Co.; 

burpnse Canon, Inyo Co. (Coville and Funston, Death Valley Ex- 
pe ition, no. 619); also, by the last named collectors, in Lincoln 
Co., Nevada. First found in California by Dr. Bolander. 

3. CLEVEA Lindb. Not. ur Sallsk. pro Fauna et Flora Fenn. 9 : 

289. 1868. 


innovaHn^^ usually small, simple or once dichotomous, sometime; 
slitrhtlv distinctly areolate, the areolae bu 

nl^ero^ ^ air-chamber layer o 

these cavitip«5 cavities mth mostly unistratose dissepiments 

cross section ‘u the median portions in ^ 

the thallus and ^ ^ greater part of the axial thickness o 

the thallus and composing the whole of the wings, being gradu- 
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ally or rather abruptly reduced to a single series toward the thin 
thallus-margins ; postical scales numerous, hyaline, at least at their 
apices, or rarely purple throughout, obtuse, acute or long-acuminate, 
the anterior usually exceeding the margin of the thallus and often 
conspicuous. Dioicous. Antheridia immersed, scattered near the 
median line of the thallus, with slender subcylindrical o.stiolar pa- 
pill ae. 9 branch from the median dorsal surface of the thallus, com¬ 
monly arising at a considerable distance back of the apex, single or 
in a linear series of 1—4. Peduncle subpellucid, without a root-hair 
furrow. 9 receptacle consisting simply of the 4 (-1) obovoid 
somewhat downwardly inclined involucres, these lightly com¬ 
pressed laterally and bilabiate about to the middle b\' a vertical 
cleft, affi.xed directly to the top of the peduncle or slightly connate 
at the bases. Pseudoperianth none ; capsule nearly sessile and 
included or subexserted by a somewhat elongate pedicel, its walls 
on dehiscence cleft to the middle or below into 3—8 irregular 
valves, the cells with numerous annular or spiral thickenings. 
Spores yellowish, red, or brown, densely'^ covered with rather large 
obtusely conical papillae. Elaters 2-4-.spiral. 

I. Clevea HV.ALiXA (Sommerf) Lindb. Not. ur Sallsk. pro Fauna 

et P'lora Fenn. 9 : 291. 1868, 

iMcin/iantia/lyalina Mag. Naturv. II. i : 284. 1833 

{fide Lindberg). 

Plagiochasma crytJirospenna Sulliv.; Aust. Proc. Acad. Nat. 

Sci. Philad. 1869: 229. 1869. 

Thallus strongly concave or canaliculate above, narrowly ob- 
long to obovate, obcordate at the apex, simple or once forked, 5~ 
15 mm. long, 2-6 mm. in greatest width, scales mostly numerous 
and persistent, conspicuously* projecting, with rare e.xceptions, and 
the anterior often indexed, hyaline, sometimes purple at base, 
rarely' purple throughout, acute or acuminate, the occasionally 
sLibtubulose points with crenulate margins; peduncle usually sin¬ 
gle, 2-15 mm. high ; 9 receptacle 2.5-4 mm. broad, with long 

and numerous white or purplish paleae beneath : capsule dehiscing 
by 3-6 irregular valves, the wall-cells with annular thickenings ; 
spores 44—60 (t, reddish-brow'n, rarely* \'erging toward y^ellow' or 
darkening; elaters 120—300/^ ^o^^gt 8—15 ,« in greatest w*idth, often 
bispiral at the extremities, in the middle mostly’’ tri-, rarely* quadri- 
spiral. 

About rocks in mountainous regions, especially northw’ard. 

‘ Near a lake on the trail to the \^ hitc Chief Mine, 1100 ft. above 
Mineral King, Tulare Co.” (Coville and Funston, Death Valley 
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Expedition, Aug. 6, 1891, no. 1511); also, by the same collectors, 
“near White Chief Mine” (no. 1528). 


lb. Clevea hyalina Californica var. nov. 

Safficria limbata * Aust. p. p. Proc. Acad. Nat. Sci. Philad. 
1869:229. 1869. 

Thallus often once dichotomous, with strongly pronounced 
radial ridges or undulations on the ventral surface toward the thin 


margin, ver}'’ distinctly areolate, pores in the median parts large 

and elliptical, often 50-150/^ in length, the radial walls of the 

bounding cells unthickened, the pores near the margin smaller, 

with the radial walls of the surrounding cells more or less clearly 

incrassate, scales purple or .slightly decolorate at their extremities, 

exceeding the margin: peduncle delicate, slender, 25-32 mm. high, 

w'^ith few and rather inconspicuous paleae at the apex j involucres 

foi the most part strongly discrete : capsule finally sube.xserted, the 
pedicel attaining a length of 2 mm, 

Doolan s Creek Canon, near Ukiah, May 13, 1896 (Howe, no. 
765); a specimen collected by A. J. McClatchie on the trail to 
Wilsons Peak, San Gabriel Mts., April, 1893, has more in com¬ 


mon with this variety than with the typical form, though the pedun¬ 
cles aie shorter, the capsules sometimes subsessile, the areolation 
is less distinct, and the guard-cells of the stomata hav^e more 


strongly thickened radial walls. 


Professor McClatchie’s plant 


lina in 
points. 


that w'e refer it to 


differs, too, from both the Ukiah specimen and the typical C. hya- 

the very slender inconspicuous scales with almost filiform 

The Ukiah plant is a remarkable one, and it is with misgivings 

eleven hyalina as a mere variety, but the Wil¬ 
son s Peak specimen, though somewhat aberrant in scale-characters, 
ridges over the gap in respect to the stomata and in some other 
particulars, as noted above. The form possibly needs comparison 

with elevenpcdiccllata {Plagiochasmapedicellatiis Griff. Not. ad PI. 

, ^^49) from Afghanistan, though the 

atter would appear from figure and description to differ at least in 
8- or 9- instead of 4- or 5-valved capsule. 

Austin, w ho published “ Plagiochasma erythrosperma ” from 
a^ ant thus labeled (with, how-ever, a quer>^.mark after the “n. sp.”). 


/ 


* P or remarks on the use of the name limbata, s 
forntca. 


see footnote under Asterella Cali- 
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in the Sullivant collection, was apparently the first to recognize 
that the name was a synonym for Clevca Jiyalina, as is attested by 
a pencil inscription in Austin’s handwriting on the pocket contain¬ 
ing the original specimen, now in the herbarium of Harv'ard Uni¬ 
versity. The several plants since collected in the mountainous 
regions of the western United States and British America, and 
identified with this species of Sullivant’s, though quite v'ariable, 
cannot, we think, be satisfactorily distinguished from the Clcvca 
hyalina of Europe. The spores, however, often incline more to 
red, and the thallus is sometimes proportionally broader. 

Of true Sauteria, we have seen the following three American 
specimens, probably all referable to Saiitcria alpina (Nees & Bi.sch.) 
Nees : “under rocks, Sulphur Mts., Banft^ J. Macoun, i6 July, 
1891, no. 345 “ under rocks. Lake Agnes, 7000 ft., J. .Macoun, 

19 Aug., 1891, no. 364” ; St. Paul Islands, Pribilofr Group, Beh¬ 
ring Sea, 1897 (Mr. Trevor Kincaid). 

4. REBOULIA Raddi (as Rcbouillid) Opusc. scientif. di Bologna, 

2: 357. 1818.* 

t 

Asterclla Pal. de Beauv. /. p. Encyc. Meth. Bot. Suppl. i ; 

502. 1810. 

Thallus coriaceous and rigid, dichotomous, usually, also, inno¬ 
vating at the apex, broadly costate, scale-bearing and dark-purple 
or brownish beneath, the dorsal surface without evident areolation, 
provided with small scattered simple stomata, epidermal cells with 
trigones : chlorophyll-bearing layer strongly developed, passing 
gradually into the colorless stratum, the latter limited to the region 
of the costa, cells with oil-bodies occurring here and there in both, 
air-chambers at first simple, their limits afterwards obscured by 
more or less numerous secondary walls; root-hairs numerou.s, 
colorless. Gemmae none. Androecium sessile or somewhat 
sunken, in the median line of the thallus, disciform, suborbicular or 
with a lunate sinus in front, often surrounded by a few narrow 
scales. 9 receptacle conical or hemispherical, becoming at times 
nearly plane above, paleaceous-barbate beneath, containing air- 
chambers and furnished with dolioform stomata, cleft about to the 
middle into 1-6 (commonly 4 or 5) thick, often spreading lobes, 
the membranous ventral margins of these forming the conchoid- 
biv'alved inv'olucres, each of the latter enclosing a single sporo- 

'**'This citation is as given by authors have been unabL to set the original 

paper. 
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gonium. Pseudoperianth w anting. Peduncle from tlie apex of the 
thallus-lobe, with a single root-hair furrow', * destitute of assimila¬ 
tive tissue, surrounded at the base by a few' narrow', w'hitish or 
puqale paleae, the receptacle conspicuously inv'olucrate w'hen young 
and sessile. Sporogonium consisting of a subglobose capsule, a 
scarcely perceptible pedicel, and a large foot. Capsule only par¬ 
tially filling the involucral cavity, yellowish-green, the apical por¬ 
tion of its w'all falling away in fragments at dehiscence, leaving be¬ 
hind a subhemispherical urn w’ith an erose-dentate margin, the 
cells without annular or spiral fibers, those in the apical region 
w'lth trigones or sometimes exhibiting,’ irregular nodulose thicken¬ 


ings in the lateral walls. Spores yellow' orbrowmish, more or less 
distinctly tetrahedral, all the faces with rather large often irregular 
areolae, the angles pellucid-margined, membrane fineU* granulate. 
Elaters 2-4- (mostly 3-) spiral. 

I. Reroulia hemisphaerica (L.) Raddi, /. c. 

ManJiautia Jicniisphacrica L. Sp. PI. 1138. 1753- 

Astcrellci Jicjuispliixericix Pal. de Beauv. Encyc. Meth. Bot. 
Suppl. I ; 502. 1810. 

Thallus6—30 mm. long, rather pale green above, the segments 

emarginate at apex, obcuneate or obcordate, less commonly 

elongated, margins undulate-crenulate: monoicous : peduncle 

mostly i. 5~3 i>^ length, rarely longer; spores 6 t-8o/^; 

elaters 300—450// long, 10—12//in maximum width, the apices 
subobtuse. 

A cosmopolitan species, but the only Californian station we can 
cite is Polsom (Katharine BrandegeeY 

5- GRIMALDIAf Raddi, Opusc. scientif di Bologna, 2: 35^- 

i8i8.t 

Thallus somewhat firm and rigid, broadly costate or some¬ 
times s arply caiinate, dichotomous and often innovatincr at the 

- --—_______ o 

the Marchantiaceous genera in Engler Prantl, 

enr as dpsrrlK 1 V ^ “ ^^'urzelrinne ” to Kebmtlia^ but we find it always pres- 

of the plant ^ ^ Eimpricht, and others, both in European and American forms 

Schrank unmindful of the fact that Gnmaldia is said to have been used by 

bv later wriff^r^ ? generic name for certain species of phanerogams, which 

(brevne • \\^ Jihnost universally referred to Cassia or to C/iaffiaecrista 

carr\"in^^out of o ^ therefore, be no doubt that a literal 

Grimaldia frnrn n ^ ^ i ^ Rochester Lode would call for the disappearance of 

literature save the^trictlV Upaticae, and indeed from all botanical 

ally DroiJose« m tu ^ oi .Schrank as a genus. But until some one actu- 

be conducive to clear^ess'to On,nahito—\i that time ever comes—it seems to us to 
ally known to botani^t^ W .nf ^” that has been gener- 


,, , - 111 u^c me on 

ally known to botanists for the past eighty vears. 
+ See footnote under Reboulia. ' ' 
















Grimaldia 


41 


apex or latero-ventrally, mostly dark purple beneath, dorsal sur¬ 
face v^ery indistinctly areolate, furnished with simple inconspicuous 
stomata, epidermis thick, the walls of its cells more or less thick¬ 
ened at the angles, chlorophyll-bearing layer deep, passing gradu¬ 
ally into the colorless stratum, somewhat inflated cells with oil- 
bodies often occurring in both, the primary air-chambers soon 
filled by secondary walls: scales extending to the margin or pro- 
jeeting and indexed at the thallus-apex, purple or \nnous-red, 
sometimes conspicuously hyaline-pointed or nearly colorless 
throughout. Gemmae none. Monoicous, dioicous, or polyoicous. 
Antheridia immersed near the median line of the thallus, some¬ 
times at about the middle of a segment, but mostly forming a 
papillate androecium near an apical sinus, the androecium sur¬ 
rounded by the slightly elevated adjacent tissues or wholly desti¬ 
tute of a special involucre, covered occasionally by the indexed 
thallus margins. 9 receptacle with a single archegonium in each of 
the 3 or 4 short lobes, maturing 1-4 sporogonia, finally long-stalked, 
hemispherical-umbonate or subconoidal, commonly papillate above, 
the lobes at maturity mostly directed downward, rarely somewhat 
spreading, often obscurel)' defined. Peduncle from apex of the 
thallus or from a small latero-ventral innovation, with a single 
root-hair canal,* more or less paleaceous-involucrate at base, 
clothed underneath the receptacle with pendant, often white, pa- 
leae, these sometimes obsolete or wholly wanting. Inv'olucres 
broadly campanulate, continuous with the lobes, the margins re- 
pand. Pseudoperianth none or rudiamentar\\ Capsule globose, 
completely filling the involucres and protruding, circumscissile 
<ibove the middle, cells of its wall destitute of annular thickenings 
or with traces of such at the margin of the thicker operculum, 
pedicel very short. Spores yellow, brown or dark violet-put pie, 
tuberculate, rugose, or sometimes rather regularly areolate. 
Elaters 2—4-spiral, often somewdiat attenuate toward the extremi¬ 
ties. 


I. Grim.^ldia Califormca Gottsche; Underw. Bot. Gaz. 13- 

1888. Bolander, Cal. Med. Gaz. 1870 r 184 (40) 


114. 
only). 


1870. 


1898. 


Griinaldia Califormca Steph. Bull. Herb. Boiss. 6 . 794 - 
Thallus linear or spatulate-oblong, 6—20 mm. x i- 5~4 nim^, 

* The peduncle of GrimaUia is said by Schiffner in his key to the genera ol the 
Marchantiaceae to be without a “ Wurzelrinne ” (Engler & IVantl. Nat. PHanzenfain. 
t ': 25), but it is Surely present in G. G. ptlosa, G. nndro^yiia I .lA/r 

ihantta androgyna L. pro parti tunxintti, GrttnaUita dichotonta Kaddi) and in A 
ican specimens of Grimaldia fragrans ; it seems, however, to be sometimes onlj 
rudimentary in European specimens of G. fragrans, though attributed to the species 

Without reservation bv Nees and by Lirnpricht. 
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dichotomous, or progressing by latero-ventral, very rare!}' apical 
innovations, broadly costate, 25—30 cells thick in median parts, 
mostly crescentic in cross section with broad, thin, often erect or 
inflexed, commonly purplish margins, the air-chambers almost 
wholly filled by secondary walls, leaving very small lacunaeventral 
scales purple, closely imbricate, the inferior reniform or obliquely 
ovate, subentire or irregularly dentate, extending to the margin, the 
superior ovate or lanceolate, rather abruptly narrowed to a slender, 
acuminate, often bifid, subnodose or repand point, slightly exceed¬ 
ing the margin and inconspicuously indexed at the apical sinus, their 
tips rarely decolorate: polyoicous: antheridia immersed, with 
short-papilliform ostiola, somewhat scattered near the middle of 
a thallus-segment or aggregated near the apex, without special 
involucre, the androecium when subapical often more or less cov¬ 
ered by the inflexed thallus-margins : peduncle from the apex of a 
small obovate or cordate latero-v^entral innovation, 1.5-2.5 cm. 
high, mainly reddish, pale above, with a few small purple scales at 
base, naked beneath the receptacle or obsoletely palaceous ; 9 
receptacle small, 1.5-2,25 mm. in maximum width, hemispherical- 
conoidal, lightly papillate above, obscurely lobed, maturing 1-4 
sporogonia : capsule purplish ; spores dark violet-purple,, 55-75 
obscurely angular, tuberculate-verrucose especially on the outer 
face, the often loose and saccate exterior membrane of the inner 
faces commonly rugose or irregularly areolate, entire surface mi¬ 
nutely papillate or granulate ; elaters 2-4- (mostly 3-) spiral, purple 
both as to the bands and the unthickened wall, often considerably 
attenuate at one or both extremities, 200-300// long, 9—15 // in 
greatest width. 

\osemite Valley, “on rocks in the spray of Bridal Veil Fall, 
June, 1866” (Bolander); also in the region of the Yosemite Val- 
leyby C. M. Cooke, Jr., 1896 (in herb. A. W. Kvan.s) ; on trail to 
Wilson’s Peak, San Gabriel Mts. (A. J. McClatchie, Apr. 21, 

1893)- 

A portion of Bolander’s original, communicated by Dr. 
Gottsche to Professor Underwood, is in the Underwood Her¬ 
barium. Other specimens from the first collection are in the 

herbaria of Professor Underwood, of Columbia University, and of 
the U. S, National Museum, 

Gnmaldm Ceil if or meet is somewhat nearly allied to Gi'i^^ietliltet 
audiogynei (U.) Lindb. of Southern Europe, but clearly differs in the 
purple elaters, the dark purple spores, the broader thallus with 
thinner margins, the rather smaller, more conoidal, less evidently 
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lobed 9 receptacles, in the origin of the peduncle from a small 
latero-ventral innovation, which seems to occur rarely in G. 
audrogyna, and in other characters of less moment. 

Plate 92. Grimaldia Cai.iformca. 

1. Plant, natural size. 

2. Thalliis, with androecia and vegetative latero-ventral innovations, X 3- 

3. Thallus, with androecia and peduncle-bearing innovation, X 3* 

4. Thallus, with peduncle-bearing innovations, X 3* 

5. $ thallus, X 3* 

6. Transverse section of thallus, X ^2. 

7. Transverse section of thallus through androeciinn, X 

8. Transverse sections of matiu'e peduncles, X 29. 

9. -13. Outlines of ventral scales, mostly from near thallus apex, X 29 * 

14. Stoma and adjacent epidermal cells, X 3 ^ 5 * 

9 receptacles (containing dehisced capsules), X 4 . 

18. Ventral view of receptacle with dehisced capsules, X 8. 

19. Spores, X 305* 

20. Elater, X 305- 

All figures drawn from soaked out dried specimens ; I-4, 6, 8, 9, li, and 14-20, 
from portions of the original material collected by Dr. Bolander and preserved in herb. 
Underwood (partly communicated by Dr. Gottsche and partly from U. S. National Her¬ 
barium); 5, 7, 10, 12, and 13, from specimen collected by Professor A. J. McClatchie 
in the .San Gabriel Mts. 


6. CRYPTOMITRIUM Aust.; Underw. Bull. Ill. State Lab. Nat. 

Hist. 2: 36. 1884. 

Platycoaspis Lindb. Kongl. Sv. Vet. Akad. Handl. 23'^* 1 1 * 

1889. 

Thallus thin, green and often somewhat polished above, con- 
colorous or purple beneath, 6—15 nim. long, 1—3 times irregularly 
dichotomous, with the inner margins of the terminal segments now 
and then connate, sometimes progressing by apical or lateral in¬ 
novations from the rather thick costa, the .segments obov'ate, ob- 
cordate, or oblong, 3—9 mm. in maximum width, venulose-areo- 
late, stomata simple, the minute pores surrounded by several 
finally oblong cells with unthickened radial walls ; scales small, 
violet-purple, irregularly biseriate, broadly ov'ate, variously lobed, 
extending half way to the margin or fragmentary and inconspicu¬ 
ous ; air-chamber layer of large empty cavities separated by mostly 
unistratose lamellae, these chambers in 3-5 layers over the costa 
in transverse section, occupying the whole of the veiy thin alar 
expansion and reduced to a single layer at the margin, the lattei 
green or brownish-purple, undulate-repand or crenatc, slightly as- 
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cending when dry, furnished with a unistratose border 1—3 cells 
in width ; costa (exclusive of air-chamber layer) 15-20 cells in 
thickness, gradually attenuate to the wing on either side. Monoi- 
cous. Antheridia immersed in the thallus just posterior to 
the base o the 9 branch, in a single or irregularly double, 
often much elongated, row, each completely filling the loculus at 
maturity and adnate to its walls, ostioles papilliform, inconspicu¬ 
ous. O branch from the apex of the costa. Peduncle slender, 
naked throughout, pale or sometimes brownish-purple below, 
irregularly sulcate, the dorsal (posterior) face without assimila¬ 
tive tissue, the ventral (anterior) face with a single root-hair fur¬ 
row.* 9 receptacle subhemispherical in early stages, soon be¬ 
coming circular-disciform, lightly convex and somewhat papulose 
above, plane and naked beneath, much attenuated toward the cre- 
nate margin, furnished with 3—7 (commonly 5) radiating root-hair 
canals in communication with the root-hair furrow of the peduncle, 
these reaching a little more than halfway to the margin, surrounded 
by a compact tissue, and, after drying, sometimes appearing costa¬ 
like ; air-chambers large, in a single layer, with dolioform stomata ; 
archegonia in groups of four, alternating with the root-hair canals, 
one archegonium of each group (very rarely two) producing a 
sporogoniuni. Sporogonia (3—7, usually 5) occupying ellipsoidal 
radiately disposed loculi reaching commonly a little more than half 
the distance to the periphery of the receptacle, the margins of the 
loculus early connivent and enclosing the capsule, separating later 
by an elongated radial cleft, this finally gaping and widely e.xpos- 
ing the capsule, the lips becoming membranous-scarious, remain¬ 
ing somewhat elev'^ated, and functioning as the only involucre. 
Calyptra inconspicuous. Capsule nearly spherical or oblately 
ellipsoidal, the apical third or fourth of its wall consisting of two 
layers of cells and falling away as an operculum in dehiscence, the 
wall otherwise unistratose, the cells without annular or spiral thick¬ 
enings, those of the operculum with the walls slightly thickened 
at the angles. Seta very short, foot bulbous. Spores brown, 
more or less distinctly tetrahedral, irregularly areolate-lamellate, 

with a pellucid margin. Elaters attenuate, contorted, often 
branched, closely 2-(3-) spiral. 

The only recognized species is 

* Hen Stephani (Bot. Gaz. 17 : 5S. 1892) has described the peduncle of Cali¬ 
fornian specimens of as bicanaliculate. In his latest paper on the sub¬ 

ject (Bull. Herb. Boiss. 7: 222. 1899) he reports that in Chilian plants he finds the 
peduncle with one or with tw'o root-hair furrows in one and the same specimen. 
our investigations upon Californian material and the Hookerian type, we have as yet 
been unable to find any peduncle with more than one furrow- containing root-hairs. 
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I. Cryptomitrfum tenerum (Hook.) Aust. 1 . c. Stepliani, Bot. 

Gaz. 17:58. 1892. Bull. Herb. Boiss. 7: 222. 1899. 

Howe, Erythea, 5 : 87.//. j. 1897. 

Marchantia tencra Hook.; Kunth, Syn. PI. i 146. 1822. 

Dnvalia tencra Gottsche; G. L. & N. Syn. Hep. 554. 1846. 

Peduncle 15—30 mm. x. 3—.5 mm.: spores 35—50//; elaters 300— 
450/.« I /'- in greatest width. 

On moist shaded banks. Fruit Vale, Alameda Co. (Miss Edith 
S. Byxbee, Howe); Navarro, Mendocino Co. {fide Miss liyxbee); 
Menlo Park (Blasdale); Folsom (Mrs. Brandegee); Jackson, Ama¬ 
dor Co. (Hansen); San Bernardino (Parish, no. 2221); Pasadena 
(McCIatchie). Also collected in California by Parr}% Bigelow, 
Bolander, and Torrey {^fide Austin). 

The original plant of Hooker was collected near Ario [State 
of Michoacan (?) J Mexico, by Humboldt. A portion of this, bear¬ 
ing the legend “ no. 236, MarcJiantia tenera, n. sp.,” Legit “ Hum¬ 
boldt,” has been sent to Professor Underwood through the kind¬ 
ness of Dr. \V. T. Thiselton-Dyer, the Director of the Royal 
Botanic Gardens at Kew, and is deposited in the herbarium of 
Columbia University. This fragment, rather unfortunately, bears 
only very young capsules, so we hav'^e been unable to compare 
spores and elaters, but it seems to agree essentially with the Cali- 
ifornian plant in structure of thallus and peduncle, form of re¬ 
ceptacle, position of antheridia, etc. The peduncles are, however, 
much shorter, being only 3 or 4 mm. high, but this may be due, 
in part, to the immaturity of the receptacle ; they are, moreover, 
only about half as thick as in the Californian specimens, u hich 


may, perhaps, be partly accounted for by the possibility that after 
so many years’ drying they may not fully regain theii natural size 

on soaking out. 

Duvalia brcinpeduncidata Mont, from Chili (/r^/Gay) is thought 
by authors to be the same species. The Californian plant is, how - 
ever, in need of further comparison with those of Mexico and Chili. 


Plates 93 and 94 - 

Cryptomitrium tenerlm. 

1-4. Principal segments of thallus, natural size ; fig. 2. with a fully developed 9 

receptacle and peduncle. 
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Marchaxtiaceae 


5. Ventral view of a thallus-segment, X 3 - 

6. Thallus-lobe showing young J receptacle and position of antheridia, X 

7. Margin of thallus-lobe, dorsal view, showing position of the internal lamellae 
which mark the boundaries of the air-chambers, X -3 (from alcoholic material). 

8. Outline of median longitudinal section of thallus with antheridia and voung ^ 
receptacle, X 23. 

9. Portion of a transverse section of a thallus-lobe, passing through androecium 

X 23. 

10. Median region of a transverse section (about 10jn in thickness), passing through 
androecium, X 41* 

11. Marginal region of the same transverse section, X 4 ^* 

12. Anterior margin of thallus-lobe from a slightly oblique longitudinal section, X 

225. 


^3 ^ 4 * Outlines of cross-sections of mature peduncles, X 53 (dried material). 

15* Outlines of cross-sections of a peduncle from the original material of “ JA//'- 
chaniia tenera'^ collected in Mexico by Humboldt, X 53 * 

16, Section of young peduncle, X 5 o* 

17* Stoma, surface view, X 225. 

18. Transverse section of thallus-apex with young ^ receptacle, X 23. 

19. \ertical section through ^ receptacle with mature sporogonium (slightly sche- 
ma'ized), X 23.. 

20. Vertical section of a young 9 receptacle about halfway between the vertical 
and peripher}-, traversing one of the costae’’ v/ith its root-hair canal, X 23. 

21. A thin horizontal section of a young 9 receptacle, showing the archegonia in 
cross-section in groups alternating with the root-hair canals, X 3S. 

22. A young antheridium, free in its loculus, X 225. 

23. A mature antheridium, with wall more or less blended with that of the loculus, 

X53. 


24 27. Receptacles t\ith mature sporogonia, X4> 24 and 25, lateral views, the 

onner from alcoholic, the latter from dry material ; 26 and 27, dorsal views, the latter 

rom a pressed specimen and showing extenially the position of the “ costae”; 28, ven¬ 
tral view. 


29. Capsule, apical view, showing operculum, X 23. 

30 and 31. \ ertical sections of capsules-wall, showing the bistratose operculum^ 

X 27* 


32. Spore, outer face, X 305. 

33. Elater, X305- 

Fi^. 1-3, 6-12, 16-24, 26, 28-31, from material collected at Fruit Vale, Ala- 
meda County, fixed at l% chromic acid, and preserved in alcohol ; 4 from Folsom 

I Mrs* Kranrl^cyA#i\ . r A __^ ^ 


Mclp^M'r’w'c 33. .. 

Clatchie) 15. Mexico (Humboldt); 27, Pasadena (Me- 


dr}" material 


7. ASTERELLA Pal. de Beauv. p. p, Encyc. Meth. Bot. Suppl. 

1: 502. 1810. 

Fimbrana Nees, Hort. Phys. Berol. 44. 1820. f Afterward 

amended to FimbriariaA 
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Hypcnantron Corda ; Opiz, Beitr. i: 648. 1829.* Schifiii.; 

Engler & Prantl, Nat. Pflanzenfam. ; ^3. 1893. 

Thallus simple or somewhat sparingly dichotomous, some¬ 
times innov'ating in front, or laterally from near the v'entral aspect 
of the more or less distinctly defined costa, v'ery thick, usually 
with a thin often colored margin, commonly dark purple beneath, 
pores and areolae of the dorsal surface distinct or somewhat ob¬ 
scure in drying, air chambers deep or rather small and shallow, 
scales mostly violet-purple, rarely white. Stomata of the thallus 
simple, the cells bounding the pore with unthickened radial walls ; 
stomata of 9 receptacle dolioform. Monoicous or less commonly 
dioicous. Antheridia in slightly elevated or indistinctly defined 
receptacles borne in the median line of the thallus or on short 
specialized lateral branches. 9 receptacle obtusely conical or sub- 
hemispherical, sometimes depressed-umbonate or flattened with 
age, maturing 1—6 (usually 3 or 4) sporogonia, these enclosed 
singly in the strongly or obscurely defined lobes. Peduncle a 
direct continuation of the thallus or of a thallus-lobe, the latter 
sometimes a small innovation springing from one side of the 
median ventral line of the costa, the dorsal (posterior) face of the 
peduncle without assimilative tissue, the ventral (anterior) face with 
a single root-hair furrow, in communication with which at the ape.K 
are root-hair sinuses in the receptacle alternating with its lobes. 
Sporogonium and the commonly inconspicuous calyptra surrounded 
by a special membranous involucre, the pseudoperianth, this at 
first somewhat conical, becoming usually much exserted, finally 
with 3-18 longitudinal clefts, the narrow segments coherent at the 
apex or .soon becoming free. Capsule globose, ovoid, or obovoid, 
more or less regularly circumscissile above the middle or (in A. 
Californica) the apical third or half of the wall falling away irregu¬ 
larly in dehiscence, leav'insf a fimbriate-lacerate margin, the wall— 
lor the most part, at least—of a single layer of cells, without an¬ 
nular or spiral thickenings, but often exhibiting drstinct trigones, 
especially in the apical portion. Seta very short, foot bulbous. 
Spores rather large, yellow, brown, fuscous, or black, obscurely 
tetrahedral or flattened, usually with a pellucid margin, arcolate- 
reticulate, verrucose, or irregularly rugose. Elaters 1—4-spiral. 

Key to the Species. 

? branch from apex of thallus or of one of its main segment.s. 

9 i*^ceptacle strongly lobed, paleaceous-barbate beneath ; segments of pseudo- 

perianth coherent at apex ; spores yellow, elaters mostly unispiral ; dioicous. 

I. y/. Califijrnica, 

9 receptacle conic-ovate, scarcely'' lobed, naked beneath ; segments of pseudo- 
perianth coherent at apex ; spores fuscous or black, elaters i-3-spiral ; monoi- 
cous. 4 - 

* -See foot-note under Ricdocarpus^ p. 33. 
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Marchantiaceae 


5 receptacle subhemispherical, obscurely lobed, naked beneath; segments of 
pseudoperianth soon free ; spores yellow or light brown, elaters 2—4"5piral ^ 
monoicous. 5* ^ gracilis, 

J branch from apex of a small lateral innovation, the latter springing from the costa at 

one side of its median ventral line. 

9 receptacle subhemispherical or depressed-umbonate, 2-3* 5 nim. in maximum 

width ; pseudoperianth white, io-12-cleft; spores 65-S5//, elaters 8-lo/i broad. 

2. A, Bo andcri 

9 receptacle subconoidal, 2.5-5 mm. maximum width; pseudoperianth ccm- 
monly violet, 12-18‘Cleft; spores 60-125 //, elaters 9-16// broad. 

3. A violace'f. 


I. .Asterell.\ Californica (Hampe) Underw. Bot. Gaz. 20: 60. 

1895. 


Fimbriaria Californica Hampe; Aust. Hep. Bor.-Am. 135* 
1873. Underw. Bull. Ill. State Lab. Nat. Hist. 2 : 41. 1884. 

Sauteria limbata * Aust. p.p. Proc. Acad. Nat. Sci. Philad. 



* Through the kindness of Professor F. E. Weiss of the Owens College, Manches¬ 
ter, England, we have enjoyed the privilege of being able to examine the original 
material upon which the Sauteria limbata of Austin was founded. We find, as does 
Count Solms-Laubach, who has also studied the type specimen (See Bull. Herb Boiss. 
6: 773. 1898), that Mr. Austin’s diagnosis was drawni from two entirely distinct 

species, but we would differ from Count Solms as to the identity of the plant from which 
the first and greater part of Mr. Austin’s description was made and from which the 
character embodied in the specific name was derived. This we find to l>e the $ thal- 
lus of the always dioicous Astere/la Californica, We were assisted to this view by the 
discover)’ of an androecium, which apparently escaped the notice both of Mr. Austin 
and Count Solms. The antheridia were found to be united in a definitely circumscribed 
and slightly elevated area and to have short ostiolar papillae instead of being scattered 
and having slenderly subcylindrical ostiolar papillae as in Sauteria and Clei'ea* The 
ventral scales, stomata, dorsal epidermis, and internal structure were then compared 
with the corresponding parts of Asterella Californica and were found to agree so accu¬ 
rately as to remove all doubts of the specific identity of the two plants. And we could 
discover no evidence of admixture save witli the fertile plant from which Mr. Austin 
drew the description of the 9 receptacle and peduncle of his Sanietia limbata. This 
fertile plant we refer to our Clevea hyalina Californica, Count Solms, however 
Stephani, /. r,) found the stomata of the sterile” plant to conform to those of Clevta 

e, on the other hand, found that the radial walls of the cells bounding the 


stomata were sometimes slightly thickened, but no more so than in Asterella CalifornU^ 
and never in any such way as in the typical stomata of the Astroforae, Asterella 


Californica was iound growing at Lkiah in rather close association with our Llevca 
hyalina Californica, 

Count Solms, in his MS. notes left with the type-material, retains the specific 
name limbata for the ‘^sterile” [<?] plant, and it would seem to us that the name 
should be maintained for this plant if for either, inasmuch as the description of it occu 
pies the first and by far the greater part of the original diagnosis and inasmuch as it was 
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C/t'vca linibata So\n\s p.p.\ Stephani, Bull. Herb. Boiss. 6: 773. 


1898. 

Thallus 8-25 mm. long, usually 1-3 times dichotomous, rarely 
simple, the ultimate segments emarginate, obovate, obcordate, or 
broadly oblong, indi.stinctly areolate, 4-1 2 mm. in maximum width, 
abruptly carinate, lightly concave above, sometimes narrowly cana¬ 
liculate toward apex, 25-35 cells thick in axile parts, with rather 
large air-cavities, margins undulate-crenate, commonly broad, thin, 
and brownish-purple, ascending on drying, or occasionally erect 
and connivent, the reddish-purple scales subovate or ov'ate-lanceo- 
late, not reaching to the margin or sometimes inconspicuously pro¬ 
jecting and indexed toward the apex, each with 1—4 slenderly 
acuminate or subfiliform, nearly entire, often decelerate, apical 
processes : dioicous : S and 9 plants mostly in separate patches ; 
antheridia in clearly circumscribed, slightly elevated, strongly pap¬ 
illate, oval to linear-oblong, sometimes forked discs, situated in 
the median line of the thallus at some distance back of the apex : 
9 receptacle from the apex of the thallus, bearing 2 or 3 arche- 
gonia in each of the 4 or 5 groups, maturing 1—5 (commonly 4) 
sporogonia, large (4—7 mm. in maximum width), finally subhemi- 
spherical, convex-umbonate, nearly smooth above, containing large 
air-chambers and becoming vesicular-rugose in drying, paleaceous- 
barbate beneath, with strongly defined, rather turgid, often spread¬ 
ing, entire or crenate-margined lobes ; peduncles stramineous, stout, 
10—30 mm. X .5—6 mm., naked or very sparingly pilose, without 
paleae at base, sulcate, angled, and slightly twisted when dry , 
pseudoperianth white, large, ovate, 12—16 cleft, the segments co- 


evidently the “ broad, wavy, dark purple, metnbranaceous nurgin of the frond of 
this that suggested the name. Others, however, might contend that the name should go 
with the more complete capsule-bearing plant. If retained for the former (the As/erel/a), 
it would appear to have four years priority over the name Ca/i/or and would thu.., 
in accordance with the Rochester Code, replace this latter name But the determina¬ 
tion of sterile and even of antheridiiferous thalli of the Marchanticeae is sometimes a 
difficult and delicate matter, and it is to be feared that in this paiticular case the iden¬ 
tity of the scanty material upon which '■ Sauteria liir.bata was chiefl) founded mig t 
always be more or less of a “bone of contention.” The unsatisfactoriness of this 
material may be seen from the fact that while we identify it without hesitation 
Asterella Californica, a botanist of the experience and high standing of Count Solms - 
Laubach refers it without reserve to the genus Clmea. Under these circumstances it 
seems to us the wiser course to leave aside altogether the name Itmbaia 

** * ***** 

Since the above note was written, Count Solms-Laubach, to ns horn we had 

specimen of Asterella Californica for comparison, admits (Bot. Zeit 57 ’- 3 ^ * . 

1899) that we have shown “ziemlich zweifellos- its identity with the sterile portion 
of the original “ Sanf*ria limbata material 
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MxVRCHANTIACEAE 


hering at the rather obtuse apex, their margins plane or lightly 
reflexed ; capsule prolate-ellipsoidal or subglobose, the apical third 
or half of its wall falling away* irregularly in dehiscence leaving 
behind a cup with a finibriafe-lacerate margin | seta v'^ery'^ short; 


spores 


QO“ 


mature, especially'^ at the angles and on the outer face, with con¬ 
spicuous irregular ridges or wings, the entire surface minutely 


reticulate (meshes 1-5 ftV elaters 

mm m m ^ 


O— 


12—18 //, obtuse, 


slightly flexuous, with one or, more rarely’, two, yellow spiral 


bands. 


Exsicc. 


Califc 


Hep. Am. 119 (as Fiuibriaria Ciilifornica). 


On open or lightly’ shaded banks, often about rocks, from San 
Diego as far north, at least, as A'lendocino and Shasta counties. 
Berkeley ; San Leandro (Underwood); San Francisco (liolander, 
Brandegce, Howe) ; Mill Valley ; Duncan’s Mills, .Sonoma Co.; 
Lkiah and Half-Way House, Mendocino Co.; Oak Run, Shasta 
Co. (Baker & Nutting); Jackson, Amador Co. (Geo. Hansen); Mur¬ 
phy’s, Calaveras Co. (J. Burtt Davy); Mt. Diablo, Contra Costa 


Co., Knights Landing, Stainslaus Co. (F. \V. l^ancroft); Fresno 
(F. P. Nutting); Kaweah River, Tulare Co. (Coville); Lake San 
Andreas, San Mateo Co.; Palo Alto (Campbell); Santa Cruz (Far- 
low), Santa Barbara (Farlow); NordhofT, Ventura Co. (Mi.ss Jac¬ 
queline K. Newton); Santa Monica (Dr. Hasse); Pasadena (Un¬ 
derwood, McClatchie, Miss Teed); Santa Ana HWh (Parish, no. 
1728); Twin Oaks, San Diego Co. (F. W*. Koch), San Diego (Far- 
low). First collected by Bolander and by Bigelow. 

Somewhat resembling in size and habit Asterella Linde 

Lindb. {Fimbriana Liudaibcrgiana Corda), but very distinct in 

bein^j dioicous, in the broader, obovate thallus-segments, in the 

more strongly lobed receptacle, the white pseudoperianth, the 

rnuch lar^^er, more prominently^’ rugose-winged, more minutely’ re- 

Uculate, yellow spores, the yellow spiral band of the elaters, the 
irregular dehiscence of the capsule, etc. 


Pi..' 



95 AND 96 - Astf.reij.a Cai.ikornic.x. 

I. 9 plant natural si/e, with fully developed receptacle and perluncle. 
- and 3. Male plants, natural size. 

4- A large sterile thallus, natural size. 

5 - 9 plant with young receptacles, natural size. 




4 
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6. Ventral view of thallus, natural size. 

7. Outline of transverse section of $ thallus, near apex, X 23. 

8. Outline of transverse section through androecium, X 23. 

9. Outline of longitudinal section through androecium, X ^2. 

10. A very thin median longitudinal section of thallus, X 
11-13. Ventral scales, 

14. Cross-section of young peduncle, X 4i. 

15. Cross-section of a mature peduncle, X ^ 3 * 

16. Surface view of stoma from near thallus-apex, X 3 ^ 5 - 

17* Outline of portion of longitudinal section of thallus passing through a young 
receptacle, X 23. 

18. Section of 9 receptacle in a plane perpendicular to the peduncle, showing 
two archegonia in transverse section in each lobe, one of each group fertilized and sur¬ 
rounded by the developing pseudoperianth, X 23. 

I9-21. ^ receptacles, the first young, the others with matured sporogonia, X4- 

22. Sectional view of a dolioform stoma from 9 receptacle, X 225* 

23. Outline of mature S|X)rogonium, X ^2. 

24. Capsule after dehiscence, X ^2. 

25. S|X)re, outer face, X 225. (The folds and ridges of the epispore become 
sometimes more numerous than here represented.) 

26. Spore, inner faces, X 225. 

27. A portion of the wing-margin of spore, showing the minute reticulation, X 

305* 

28. Sections of fully matured spores, showing the g^eat development of the epi- 
sporic layer, X 225. The section on the left passes considerably to one side of the cen¬ 
ter of the spore and consequently gives a somewhat exaggerated idea of the thickness of 
epispore in comparison with the width of the lumen. 

29. Elaters, X 225. 

Figs. II— 13 drawn from material collected by Mr. J. Burtt Davy" in Calaveras 
County ; 25-27, and 29, from Oak Run, Shasta County (M. S. Baker and F. P. Nut- 

the remaining from specimens collected by the author in Mill Valley and near 

Berkeley. 

2. Asterella Bolanderi (Aust.) Underw. Bot, Gaz. 20: 61.. 

1S95. 

Fimbriaria Bolanderi Aust. Proc. Acad. Nat. Sci. Philad. 

1869: 230. 1869. 

Aromatic : thallus oblong to narrowly linear, 10-45 ^nm. x 
1.5—4 nim., co.state-carinate, 25—35 cells thick in the middle, be¬ 
coming very thin at the usually desiccated border, innovating in 
■front or laterally from the costa, very rarely dichotomous, indis¬ 
tinctly porose, scarcely areolate, light green above, usually purple 
below, rounded or very slightly emarginate at the apex, nearl3 
flat or lightly concave when living, the membranous, undulate- 
crenate, brown or purple margins often erect and appressed- 
connivent on drying, air-ca\nties small, scales dark purple, not 
reaching the margin, the costa densely clothed with matted root- 


52 


M ARC H A NTI ACE AE 


liflirs . mojioicous r sndroccis. cind ^ branches on short lateral in¬ 
novations, the latter i.5“3 nim. in length, springing from the sides 


of the costa, those bearing a 9 
bilobed, or somewhat obcordate, 1—3 


branch expanded, emarginate, 

mm. in maximum width. 


those bearing the androecia subclavate, only slightly expanded at 

the distal extremity, .75—1 mm. in greatest width, all furnished 

beneath with scales and root-hairs: $ receptacles with 4—10 

anthen’dia, lightly papillate: 9 receptacle with a single archegonium 

m each of the 4 lobes, maturing, commonly, 3 or 4 sporogonia, 

subhemispherical at first, becoming subconical, depressed-umbo- 

nate, or inuc htlattened, with lobes somewhat divergent, 2 

in maximum width, containing small air-chambers, 

drying, surrounded and more or less covered, when young and 

.sessile, with narrow paleae, these springing mostly from its ventral 

surace or from the top of the peduncle, inconspicuous at 
maturity ; peduncle slender. 


3.5 mm. 
rutrose on 


o—- 


, . , - . mm. X .25-.55 

row ms puip e below, pale above, sparingly pilose tow'^ard the 

a.se, apex o the innovation often with a few indexed scales ; 

pseu operianth w hite, conical and acute wdien young, finally sub- 

10-12 w'idely gaping clefts, the segments cohering 
le ape .X, rare y free with age, mostly with revolute margins : 
capsu e su g o ose, sometimes oblately flattened, nearly black at 
irst, becoming brown, circumscissile somewdiat above the middle, 

toothed ; spores obscurely tetrahedral, 
^ ‘a yellowish-browm, becoming darker, alveolate-areolate, 

vll/ ^ ^ tlie angles of the spore with a 

yellow pellucid margin : elaters ' 


mm., 


-‘(3 ) spiral. 


200- 


8—10 ft, closely 


hxsicc. Hep. Bor.-Am. 136d (as Fimbi'iana Bolanderi). 

Hep. Am. 158 (as Fimbriarux Bolanderi). 


On lightly shaded banks. 


Fruit Vale, Alameda Co. (Miss 


17 IVJ t- t V ' .n-lctlUCUd V/U. 

• 1 . )x ee) , Mill Valley, Marin Co. (How^e) ; Hood's Peak, 

.onoma Co (h. T. Bioletti) ; Howell Mountain, Napa Co. (W. A. 

Setchelh • Jackson ^ '' 


|-v. Iiau?»cni ; 1 Win WaKS, oan 

^ Koch). The species W'as originally collected 

n ^865 ; it was also found by 

P • \ ^ same year in dry ditches near the American 

Kiver at Auburn. 

The lateral innovations in this species show a tendency to 

r ^ nearly all on one side of the thallus bear 

endial discs and nearly all on the other side 9 branches. 

• ■ , l^iego County specimen the elaters are sometimes 

unispiral. 
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Plate 97. 


Asterella Bolandeki. 


1. Plant, natural size. 

2. A sterile thallus, natural size, somewhat unusually elongated. 

3. 1 hallus, branching by latero-ventral innovations, X 3* 

4 - 1 hallus with the small $ and 9 latero ventral innovations and an apical 
vegetative innovation, X 3 * 

5« Receptacle with mature sporogonia, > 4 ( from alcoliolic maleri.il). 

6. Young receptacle X 4 (alcoholic). 

7. Mature receptacle (dry), X 4* 

8. Mature receptacle (dry), X 8. 

9. Longitudinal section of thallus a little one side of the median line, showing in¬ 
sertion of the $ and 9 innovations, X 23* 

10. Median longitudinal section of the thallus, X 47 * 

11. Iransverse section of the thallus, with androecium, X ^ 3 - 

12. Innovation with young 9 receptacle, X 

13. Innovation bearing androceium, X 

14. Stoma, surface view, X 225. 

15* Longitudinal section of innovation with young 9 receptacle, X 23* 

16. Portion of transverse section of thallus with longitudinal section of a 
branch, X 4^* 


17. Transverse section of one of the innovations near the base, X4i- 

18. Cross-section of peduncle, X41. 

19. Sporogonium, X12. 

20. Capsule after dehiscence, X ^2. 

21. Spores, X 225. 

22. Elater, X 225. 

The figiu*es are drawn, for the most part, from specimens collected in Mill 

Marin County. 


Valiev, 



Asterella violacea (Aust.) Unclerw. Bot. (jaz. 20 : 61. 
hivibriaria violacea Aust. Bull. Torn Bot. Club, 3 • */• 



Aromatic : thallus oblong to narrowly linear, 8 - 2 $ mm. x 
1.5—5 nim., broadly costate-carinate. 30-40 cells thick in median 
parts, becoming verv thin at the border, innovating in front, or 
niore often, laterally, from the costa, sometimes dichotomous, ob¬ 
scurely areolate, indistinctly porose, rounded or slightly emarginate 
at the apex, densely radiculose along the costa, concave or canal¬ 
iculate above when moist, the usually broad brownish mem¬ 
branous undulate-crenate margins commonly erect and appressed- 
connivent on drying, air-chambers small, scales dark purj)lc, 
sometimes reaching the margin r monoicous ; andioeci«i and 9 
branches borne on short innovations, the latter springing from the 
sides of the costa near the median v'entral line, 1.5—4 uim. lc»ng, 
those bearing a 9 branch bilobed, obcordatc, or emarginate-sub- 
quadrate, 2—4 mm. in maximum width, those bearing an androe¬ 
cium clav'ate, slightly expanded at apex, •75"'^ mm. in ma.ximum 
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width : androecia with 6—12 antheridia, lightly' papillate : 9 recep¬ 
tacle enclosing a single archegonium in each of the four lobes, 
maturing 2-4 (usually' 3) sporogonia, subconoidal with lobes di¬ 
rected downward or only slightly' spreading, very rarely' becoming 
depressed-umbonate, 2.5—5 nim. in maximum width, containing 
small air-chambers, nearly smooth, or, on dry'ing, subrugose, 
densely surrounded when y'oung and sessile by' narrow paleae 
springing from its Ventral surface or from the upper part of the 
peduncle, these usually persistent and conspicuous at maturity; 
peduncle iQ-40 mm. x •35~55 nim., brownish-purple, becoming 
abruptly pale near the receptacle, pilose toward the base ; pseudo¬ 
perianth commonly' violet, conical, finally obovoid-subpy'riform, 
or subglobose, with 12—18 narrow or somewhat gaping clefts, the 
segments cohering at the apex or often becoming free with age, 
sometimes fle.xuous and contorted, the margins commonly' revolute: 
capsule nearly spherical, the apical third or half of its wall falling 
away in dehiscence in irregular fragments, leaving a subhemi- 
.spherical cup with an erose-dentate margin ; .spores y’ellow, be¬ 
coming brownish, 60—125/.<, alveolate-areolate, with 4—7 areolae 
across each face, the pellucid margins finally' broad ; elaters 180- 

320// X closely 2- or 3-spiral, the bands y'ellow or slightly' 

brown. 


On exposed or somewhat shaded banks. Olema, Marin Co. 

(Jepson): St. Helena, Napa Co. (Jepson) ; Ukiah, Mendocino Co. 

(Howe); Oak Run, Shasta Co. (Baker and Nutting) ; Jackson, 

Amador Co. (Hansen); Pasadena (McClatchie, Feb. 18, 1893— 

mixed with A. Palnicvi^. Collected also by' Coulter and by Bo- 

lander, the precise locality' unknown. Not known to occur out¬ 
side of California. 


L 


■‘Lstifil/o: i.wl(icC(i seems occasionally' to approach BoUmdet 
but IS usually veiy distinct in the violet 12-18-cleft pseudoperiantli 
the larger more conical 9 receptacle with less spreading lobe: 
and more abundantly paleaceous-barbate beneath, and . 
commonly larger spores and broader elaters. The violet colora 
tion sometimes disappears from the pseudoperianth, but 


in 


th( 


in 


sucl 


purpl 

v'olucre near its marfrin 


be detected on the outer in 


I- I’lant, natural size. 


I’l-ATF. 98. AsTKRKU.A VlOl.ACEA. 


2 . 


J 


Tliallu,, showing braachmg n„d ,he ^ an.1 J innovations, X 3- 

natural bize, with the somewhat unusual dichotomous branching. 


Asterella 
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^-6. 9 receptacles with matured sporogonia, X 4- 

7-S. Transverse seetinns of t’lalliH, shn.viag in the latter a $ innwation, X 

9. Transverse section of peduncle, X 4^ 

10. Capsule in dehiscence, X 

11. Capsule after dehiscence, X ^2. 

12. Ejater, X 225. 

13. Spore, outer faee, X 225. (Th? walls of the areolae appe.ir somewhat too 
rig d. ) 

Figures all from soakecl-out dried material ; 1-3, ^ 7~9 fro'n specimens col¬ 

lected by Mr. Geo. Hansen near Jackson, .Amacfor Co.; 4, St. Helena (Mr. \\ . L. 
Jepson), 6, Olema, Marin Co. (Jepson). 


4. Asterella Palmeri (Aust.) Underw. Bot. Gaz. 20 : 63. 1895. 

Fiinbriaria Pabncri Aust. Bull. Torr. liot. Club, 6 : 47. 1875- 

Steph. Bull. Herb. Boiss. 7; 213. 1899. 

Fiuibriaria nudata M. A. Howe, Erythea, i ; 112. 1893. 


Steph, Bull. Herb.- Boiss. 7 • 212. 


1899. 


Asterella nudata Underw. Bot. Gaz. 20: 61. 


1895. 


Thallus simple or once dichotomous, 5-10 mm. long, 2 


h. - -5 

thallus obcordate 


in maximum width, the segments or entire 
to obcuneate, rather indistinctly areolate above, dark purple be¬ 
neath, broadly carinate, 30—40 cells thick in median parts, with 
numerous and deep air-chambers, the brown or purple, usually 
broad, undulate-crenate margins ascending, commonly' appressed- 
connivent on drying, scales dark purple, very' rarely'' decolorate, 
often extending slightly beyond the margin, a few sometimes in- 
con.spicuously' indexed at the apical sinus : monoicous . 
occupying a lightly elevated oval or oblong, papillate area jusT 

posterior to the base of the 9 branch : receptacle maturing 2— 

becoming obtusely conic-ovoid. 


antheridia 


2-5 


(commonly 3 or 4) sporogonia, — .. . . 

scarcely lobed, sometimes constricted near the middle in crying. 

^ -4 mm. in ma.ximum width, nearly smooth or subiugose 
dry', naked beneath, air-chambers large; peduncle from apex o 
the thallus, light brown or stramineous, 12—40 mm. (most y 15“-0 
mni.j X -35--65 mm., naked, without involocie at ba.se, su cate, 
rather brittle ; pseudoperianth white, the exserted poition g o ose 
ovoid, often strongly' constricted at zone of emergence, wit 1 1 
narrow or somewhat gaping clefts, the segments co ^ 

ape.x : capsule nearly spherical, irregularly circumsci.ssi c a o\c le 
middle ; spores 60—80/^, at fir.st almost colorless, mar 'e on y ' 
faint ridges or lines, at maturity v'ery' opaque, fuscous or 


I 


•ow warty bolder, the faces irregularly rugose- 
i-3-(mostly 3-) spiral, i 30-370 X io-i8,«. 


with a rather narr 
areolate; elaters . j _- , . 

sometimes branched, finally' y'ellowish-brown. 
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Mill Valley (Howe), 


(Jepson), Jacl 


Pasadena (McClatchie), San Bernardino (Parish), Santa Monica 
(Hasse); also at San Diego by an unknown collector and at Witch 
Creek, (San Diego Co. ?) (R. D. Alderson). 

specimens were collected by Dr. Palmer on 
Guadalupe Island, ofif the coast of Lower California. Portions 
of what appear to be the original plants are found in herb. Un¬ 
derwood and herb. Columbia University. 


The original 


/a 


to which A. Palmt'ii is 


probably most nearly allied—has been found in New Me.vico, 

Idaho and Alaska, and is likely to occur in California. This differs 

from Asterella Palinen in the conspicuous white scales projecting 

beyond the margin of the thallus, in the presence of an involucre 

of narrow whitish paleae at the base of the peduncle, in the yellow, 

more broadly margined spores, etc. The spores of Asterella Palinen 

show a tendency to cohere in large masses until very late in the 

process of ripening—a character which seems also to be e.xhibited 
by A. fi\ 


I ^ ^ 5 * sterella ^alnieri, 

I. Plant, natural size. 


Platk 99. 


2. Thallus, showin^r peduncle and position of anclroecium, X 3 - 
o* f'j'^nsveise section ot thallus through androecium, 23. 

4 - Median longitudinal section of thallus, passing through androecium and has 
of peduncle, X 23. 

5 and 6. Fully developed 5 receptacles, dry, X 4- 

7-10.^ Series of cross-sections ot peduncle fom near apex to base, X 4 *- 

11. Capsule in dehiscence, 'ye 12. 

12. Elater, X 225. 

13. Young spore, X 225. 

14. Mature spore, X 225. 

15. Section of mature spore, X 22^. 

^igs. I, 2, 6. 12 and 13 drawn from (hiadalupe Island material (legit Palmer) 
3 5 ' / and 15, St. Helena (Jepson); ii and 14, Jackson, .Amador Co. (Hansen) 

5. Asterella gr.^cilis (Web. /) Underw. Bot. Gaz. 20: 6i 

1895. 


1815. 


Uareluviiia gracilis Web. / Hist. Muse. Hep. Prod. 105. 


Marchantia pilosa Wahl. FI. I 
Hoin. H. Dan. 8: 7. pi, 1,126. 


app- 399 - 1812 

1810. 


Not M. pilosa 




CoNOCEPHALUM 
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Marcliaiitia Schwaegr. (?) Hist. 

1814. 


Muse. Hep. Prod. 33. 


Fimbriaria gracilis Lindb. Not. ur Sallsk. pro Fauna ct Idora 


Fenn. 9: 282. 


1868. 


Thallus simple or once dichotomous, linear-obcuneatc, some¬ 
times oblong or obovate, 4-10 mm. x 1.5-3 mm., rather dis¬ 


tinctly porose and areolate, canaliculate or somewhat broadly con¬ 
cave, dark purple underneath, 25—35 cHls thick in median parts, 
with deep air-chambers, the narrow, purple or concolorous, undu- 
late-crenate margins ascending, or, on drying, sometimes erect and 
connivent, scales purple, reaching the margin or now and then 
projecting a little beyond : monoicous : antheridia few, immensed 
in the thallus just posterior to the base of the 9 branch, loculi 
with papilliform ostioles : 9 receptacles maturing 1—4 (mostly 3) 
sporogonia, siibhemispherical, 1.5—3 mm. in diameter, nearly 
smooth, becoming rugose in drying, naked beneath, the obscurely 
defined lobes with a thin membranous border; peduncle from the 
ape.x of the thallus, 10—40 mm. x .3—5 mm., light brown to brown¬ 
ish-purple, naked, surrounded at the base by a few, often inconspic¬ 
uous scales or paleae ; pseudoperianth white, 5-12- (mostly 8-) 
cleft, the segments early becoming free, most frequently somewhat 
inclined together, sometimes spreading : capsule quite regularly 
circumscissile above the middle ; spores yellow or slightly brown, 

48—64 //, narrow'ly margined, areolate-reticulate or with shallow 
alv'^eolae, the meshes 5—8 acro.ss each face, with somewhat thick¬ 
ened walls and angles; elaters 150—275 X 7“*5 2-4-spiral, 

more or less attenuate at the ends, commonly fle.xuous or con¬ 
torted. sometimes branched. 


Near Mineral King, Tulare Co. (Coville and Funston, Death 
Valley E.xpedition, nos. 1420 and 1510, August 1891). 

8. CONOCKPHALUM* Wigg. Prim. FI. Hols. 82. 1780. 


Fcgatclla Raddi, Opusc. scientit. di Bologna, 2: 356- 1818. f 

Phallus large, dichotomously branched, with long root-hairs 
springing in tufts from the narrow clearly defined costa, areolae 
very distinct, mostly hexagonal, stomata simple (except on $ and 
9 receptacles), large, forming whitish pustule-like elexations, tie 
pores easily visible to the unaided eye; chlorophyll-beanng 


* We have been unable to verify this citation. A transcription of Wiggers diag 
nobis is given by iM. Auguste Le Jolis (Mem. Soc. nation. Sci. nat. et math. Cherbourg 

^ 9 ' 125. 1894). 

t footnote under Rehonlia. 
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Makchantiaceae 


stratum thin, the uppermost cells in the air-chambers with a 
conical or long-cylindrical colorless rostrum ; costa clothed with 
closely imbricate scales, those at the apex often with a violet 
orbicular or reniform apical expansion, marginal scales absent. 
Gemmae-cups wanting. xA.ndroecium disciform, strongly papillate, 
sessile in a depression bounded by a somewhat scarious-meni- 
branous elevation of the dorsal layers of the thallus, termi¬ 
nating a short branch, this becoming apparently lateral by the 
continued growth of the other fork. 9 receptacle obtusely con¬ 
ical, indistinctly or not at all lobed, long-stalked, surrounded when 
still sessile by a slightly elevated membranous sheath ; peduncle 
with a single root-hair furrow, its dorsal (posterior) surface desti¬ 
tute of assimilative ti.ssue. Involucres 4—ii, tubular, confluent, 
constituting almost the whole of the matured receptacle, each 

surrounding a single sporogonium. P.seudoperianth wanting. Cap¬ 
sule oblong-pyriform, on a thick pedicel mostly' a little more than 
one half as long, dehiscing by' cleav'age about to the middle into 
4-8 recurved irregular valves, its final e.xsertion usually'^ accom¬ 
panied by' the detachment of the pedicel from the receptacle, cap¬ 
sule-wall of mainly a single lay'er of thick cells with annular 
and spiral thickenings ; spores large, papillate, multicellular at time 
of dehiscence; elaters rather short and thick, 3—4-spiral. 

I. CoNOCEPH.^LUM coNicuM (L.) Diimort. Conoci'/>halus'\ Comm. 

Bot. 115. 1832. Underw. Bot. Gaz, 20 : 67. 1895- 

Marcliantia conica L. Sp. PI. i 138. 1753. 

Fegatella cornea Corda ; Opiz, Beitr. i ; 649. 1829.* 

Thallus oblong or linear, 5—25 cm. x cm.; colorless 

stratum in region of the costa of 20-25 lay'ers of small thick¬ 
angled cells, enclosing 3—5 large longitudinal (finally' empty’) muci- 
lage canals and passing abruptly' at the sides into 7—4 l^iycrs of 
larger cells, becoming bi- (rarely^ uni-) strato.se at the extreme 
margin : dioicous : peduncle 3-6 cm. high, naked : spores yel¬ 
lowish-brown, 66—95 j elaters 200—270 x Q—^o n, often dilated 
in the middle. ' 

In moist deeply shaded places, especially on stones and rocks 

beside streams. 

I elton, Santa Cruz Co. (Underwood); on .stones in stream-bed 
near Lake Pilarcitos, San Mateo Co.; on moist ground in woods, 
Big River Boom, near Mendocino ; and on shaded drippk^» 
rocks near Eureka. Not common in California ; first collected 

by’ Professor Underw'ood in 1888. 

See footnote under Ricciocarpu'^ p. 
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None of the Californian specimens seen bear 9 receptacles. 
The measurements of spores and elaters have been taken from a 
plant collected near Seattle, Washington, by C, V. Piper. 

CouocepJialuin in a sterile state may be readily distinguishcil 
from MarcJiantia polymorpJia by the usually longer thallus, the 
very distinct mostly hexagonal areolae, the simple (not “com¬ 
pound or “ dolioform ”) stomata with pores easily vi.siblc to the 
unaided eye, the conical or elongate-cylindrical rostrum of the 
upper green cells in the air-chambers, the absence of marginal 
scales, the narrow clearly defined costa, etc. 


9. LUNULARIA Adans. Fam. PI. 15. 

PI. Gen. 4. pi. 4. 


1763 


Ex Mich. Nov 


1729. 


margin 


of the 


Phallus moderately large, furcate or often progre.ssing by in¬ 
novations from the apex, with an effuse median thickening, the 
.segments oblong or obcuneate, with a hyaline unistratose margin 
1—4 cells in width, areolae mostly indistinct after drying ; stomata 
simple, the pores invisible to the unaided eye, the surrounding 
deviated cells, however, often whitish and readily vi.sible ; chlo¬ 
rophyll-bearing stratum narrow in a sectional view, occasional cells 
of the colorless layer containing a large oil-body in the form of 
an emulsion. Gemmae in crescentic receptacles, the thin entire 

Dioicous (sometimes 

monoicous ?). Androecium se.ssile, oval-disciform, papillate, sur¬ 
rounded by a slight elev'ation of the adjacent parts. Q receptacle 
arising from a deep sinus of the thallus, surrounded when young 
and sessile bv^ a tubular-ovate sheath, consisting of numeious 
scales, the inner of these membranous, hyaline, ciliatc-nmbiiate, 
archegonia in commonly four groups of three or four, only one in 
each group developing a sporogonium ; receptacle destitute ol 
stomata and root-hairs, consisting at maturity almost wholly of 
the slightly thickened top of the peduncle and of the i —5 (usualK 
4) spreading tubular inv'olucres each surrounding a single spor(>- 


latter wanting in front. 


gonium. 


Pseudoperianth wanting. 


Peduncle without a root- 



liair furrow, delicate, pellucid, pilose, involucrate at ba.se. 
dark-brown, obovoid, rather long-stalked, exserted 
bilabiate or repand-mouthed inv'olucre, quadrivalved to the base 
in dehiscence, the v^alv'^es often 2-parted. more or less tuisted in 
drydng, the cells of the wall without annular or .spiral thickenings. 
Spores yellow or brownish, smooth. Elaters bispiral, verv ong 
snd slender, often adhering a long time to the ends of the \a ves. 

Only one species of the genus is ordinarily recognized . 
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I. Lunularia CRUCiATA (L.) Dumort. Comm. Bot. 116. 1822. 

MarcJiantia cniciata L. Sp. PI. 1137. * 753 - 

Thallus 1-5 cm. x .5-1 cm., colorless layer about 20 cells 
thick along the axis, becoming gradually thinner to the unistratose 
margin : peduncle 1.5—3 cm. high ; spores 15—18 ; elaters 300- 

650/^ long, 5-6// broad in the middle. 

In and about greenhouses. Oakland, San Jose, and San 
Francisco (Underwood, 1888); Berkeley and San Francisco 
(Howe); also in the Golden Gate Park, San Francisco, at con¬ 
siderable distance from any greenhouse; Pasadena Mc- 

Clatchie). Introduced from Europe. Only a sterile gemmiferous 
condition is known to occur in America, but the plant is easily rec¬ 
ognizable by the crescentic, entire-margined gemmae-cups, which 
are almost alvv'ays present. Our diagnosis has been completed 
from European material and from the descriptions of authors. 


10. 


MARCHANTIA L. Sp. PI. 1137 

fi!. 


1753 


1713- 


— - */ • j* 

Thallus large, usually several times dichotomous, with a broad 
effuse costa, the root-hairs abundant, areolae mostly rhombic, 
stomata dolioform throughout, often not readily visible to the un¬ 
aided eye ; air-chamber stratum sharply defined against the under- 
ying colorless tissue, of a single lay’er of caverns, these filled with 
ranched, chlorophyll-bearing filaments. Gemmae in cup-shaped, 
dentate-margined receptacles arising from the dorsal surface of 

Androecium long-stalked, disciform, with a thin 

margin or stellately or palmately lobed, furnished with 


the costa, 
crenate 

scales on the ventral surface. 


9 receptacle stellate or 


rarely 

much 


subentire, usually somewhat eccentric, with 4—11 often 
e ongated and finger-like, deflexed or spreading rays, each of the 
atter containing a single root-hair canal communicating with its 
ventra suiface or, at distal extremity, wholly enclosed. Peduncle 
uiti two (very larely three) root-hair furrows, provided on its 
dor-sal (posterior) surface with stomata and an air-chamber layerT 
rc legonia commonly in 8 groups of several each (sometimes in 

in other numbers by suppression, abortion, 


* Citation from Pfeiffer, Nomenclator Botanicus. 

t This, m effect, is asserted of the genus Marchantia by .Stephani (Bot Gaz. i 7 = 

, .. ^ ^ Gerb. Boiss. 7 : 384. 1899). Most of the numerous species of 

rho "e are unable to assert from any personal investigations that this 

character belongs l„ all. I, eerrainl, holds good for'.lA 
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or irregular multiplication) alternating * with the rays, these, how- 
ever, one in excess of the archegonia-groups. Kach group of 
archegonia usually maturing several sporogonia, these enclosed 
by a common membranous 2-valved, fimbriate involucre, and 
each surrounded by a cleft pseudoperianth. Capsule borne on a 
seta as long as the pseudoperianth, dehiscing by several revolublc 
teeth or short valves. Spores small, smooth or nearly so. Klaters 
long and narrow, 2*(i-3-) spiral. 

I. Marchantia polvmorpha L. Sp. PI. 1137. f753. 

Thai 1 us prostrate or ascending, rarely suberect, often in widely 
extended masses, oblong or linear, 2—10 cm. x .5-2 cm., com¬ 
monly several times dichotomous, about 16 cells thick in the 
middle of the costa, becoming gradually thinner to the narrowly 
unistratose, mostly somewhat undulate-crisped or irregularly short- 
lobed margin, areolae mainly rhombic, the pores scarcely visible 
to the unaided eye; the outer ventral scales oblong, obtu.se, 
slightly exceeding the margin, colorless or tinged with brown or pur¬ 
ple : dioicious ; androecium peltate, with commonly 8 short rounded 
lobes or merely crenate : 9 receptacle with 8—ii (commonly 9) 
finger-like, usually decurved rays ; inv'olucre fimbriate, its .segments 
subulate-acuminate and ciliate-laciniolate, often rufous ; peduncle 
of 9 receptacle 2—7 cm. long, more or less pilose, that of the an¬ 
droecium usually shorter: capsule finally exserted, its wall uni¬ 
stratose, with annular thickenings ; seta attaining length of i —1.5 
nim.; spores yellow, 12—15//, iiearly smooth; elaters 300-7600// 
long, attenuate, 3-5 a in greatest width, bispiral. 

On wet banks, in bogs, beside streams, about greenhouses, etc. 

Widely distributed in California but hardly common. We can 
name only the following localities: Berkeley; San Francisco; 
Mill V’^alley, Olema ; near Duncan’s Mills, Sonoma Co.; Mendo- 
cino ( 577 )j near Eureka ; near Douglas City (i 161), Trinity Co.; 
Sisson; near Redding (Baker and Nutting); Silver Lake, Alpine Co. 
(Geo. Hansen); Jackson, Amador Co.(Geo. Hansen);San Bernardino 

Mts. (S. B. Parish, nos. 1445, 1446, 1693, 1694, 33^9)» vicinity 
of Pasadena (A. J. McClatchie). Also collected in California by 
Dr. Bolander. We have found no mature capsules in any Cali¬ 
fornian specimens and our description has been supplemented from 
material collected in Europe and in the eastern portions of the 

United States. 

* E.XC. M. geminata N. R. & Bl. See Schiffner, Ueber exotische Hepaticae, Nova 
Acta Ksl. Leop.-Carol. Deutsch. Akad. Naturforsch. 6o: 2S0, 281. 189J. 
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MarcJiantia Oregoncnsis was described by Herr Stephani in 
1891 (Bot, Centralb. 45 : 203) from $ plants collected by Roll on 
Mt. Hood. The only distinctiv^e character emphasized is a reni- 
form irregularly dentate and spinose appendage to the postical 
scales. In a portion of the original plant communicated by Herr 
Stephani to Professor Underwood, we hav^e been able to detect a 
few such scales immediately bounding the costa at the apical sinus, 
but there are also oblong or linguiform, obtuse, entire scales toward 
the margin as in M. polymorpha ; as we have observed quite 
similarly appendaged scales at the apex of the costa in European 
specimens of J/. polymorpha {y. g., Rab. Hep. Eur., no. 6 ; Massal. 

Hep. It. Ven. P^xs., no. 21) and also in American specimens, we be¬ 
lieve that this peculiarity has no specific significance. These ap¬ 
pendages are usually of a violet or brownish color and are formed 
by a more or less pronounced narrowing of the scale accompanied 
by a slight twisting or convolution in the zone of contraction. 


Order II. JUNGERMANNIALES. 

Gametophore varying in different genera from a wholly leafless 
thallus, with or without a midrib but without other differentiation 
of tissues, to a cylindrical leaf-bearing stem. Root-hairs always 
with smooth walls. Stomata wanting. Sexual organs usually 
groups, often on more or less modified branches, yet never on 

special stalked receptacles, rarely immersed. 

The fiist div'ision of the fertilized egg transverse, the lower of 
the two cells usually taking no further part in the development of 

the embryo.* Sporogonium provided with foot and seta, the latter 
commonly much elongated ; calyptra ruptured. Capsule nearly 
always opening by four valves. Sterile cells alway's accompany* 


Jungermanniales 


t 


Junger 


. -uciuw) aiiu nic 

niaceae (see page 8 2). 

The Structure and Development of the Mosses and Ferns, p- 

m 

t ^ g the Californian genera, the sterile cells in Sphaerocorpus (which has sev 
eral points of contact with the Ricciaceae) maybe ea.silv overlooked unless the content 
o somewhat immature capsules are studied. The sterile cells are here .«tarch-Iaden 

te o spiral thickenings and become disorganized or inconspicuous by the tini< 
he spores are fully ripe. 
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Family III. METZGERIACEAE.* 

Apical cell of the gametophore never directly transformed into 
an archegonium. Sporogonia arising from the dorsal surface of the 
gametophore or only apparently from an apex. This family con¬ 
tains all the Jungcnnanmalcs in which the gametophore is persist¬ 
ently thallose and also the forms transitional between the thallo- 
phytic and cormophytic types. The aberrant genera Haplomitrivui 
and Calobryuni do not occur, so far as is knovvm, on the North 
American continent. The inv^olucres of the sexual organs and of 
the sporogonium very rarely, if ever, represent true leaves. 


Key to the Genera of Metzoeriaceae 

Seta veiy short, less than long; spores accompanied by sterile cells without 

spiral thickenings. 

9 gametophore suborbicular, the somewhat leaf-like peripheral lobes almost en¬ 
tirely concealed by the numerous subglobose, cylindrical-ovoid, or fusiform-clavate 
involucres ; annual il. Spha^ocarpus, 

Gametophore a somewhat elongated thickened axis, with con.spicuous crowded ir* 
regularly succubous foliar expansions on either side ; perennial through the con¬ 
version of a large portion of the axis into a tuber. 

12 . Geothallns, 

Seta 4-50 mm. long; elaters always developed. 

Gametophore with quite clearly defined stem and leaves; root-hairs very long, 
mostly violet or vinous-purple. *16. Possonibromt}. 

Gametophore thalloid, without ventral scales and without special gemmae-recep- 

tacles. 

riiallus rather fleshy, pinnately, palmately, or subdichotomously branched, the 
upistratose marginal lamina, if present, narrow and passing gradually into 
the costa ; antheridia and archegonia on short lateral branches; S[>ores 
unicellular. 13. J^ucarJiay 


Thallus irregularly dichotomous, the wide unistratose margin passing gradu¬ 
ally into the indistinct costa ; antheridia in loculi on the hack of the co>la, 
archegonia in a cavity near its apex ; spores multicellular at time of de¬ 
hiscence. ^4- Pallidy 

Thallus with a narrow costa sharjdy limited from the unistratose marginal 
laminae, mostly dichotomous ; antheridia and archegonia on short ventral 

branches. (p. 75 )* 

Gametophore thalloid, but the thin margin often with more or less leaf-like lobes ; 
cavities near the bases of the lobes commonly occupied b\ Nust^c colonics , 
ventral surface bearing small dentate scales ; gemmae in long-necked, flask¬ 
shaped receptacles arising from the dorsal surface near the ends of the lobes , 

spores unicellular. ^ 5 * 

* Underwood, Bot Gaz 19: 361. 1894- The “ Jungermanniaceae anakrogynae ’ * 

of Leitgeb and of SchifTner. 

t Sterile conditions of Riccardia pingnis and Pdl/ia sp. maybe easily confused. 

See retnarks under A*, pinguis. 
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II. SPHAEROCARPUS* Adans. Earn. PI. 2: 14. 1763. Ex 

Mich. Nov. PI. Gen. 4. pi. 1729. 

Gametophore small, orbicular, oblong, or cuneate, thallus-like 
and irregularly lobed or now and then subfolio.se, of a few layers 
of nearly similar cells in central or median parts, the lobes unistra- 
tose unless at base, ascending or flat: root-hairs smooth, colorless, 


long and numerous. 


Dioicou 


s. 


Sexual organs in most cases 


numerous and thickly covering the dorsal surface of the thallus, 
surrounded singly, rarely in groups of 2 or 3 {Jldt' Leitgebt), by 

smaller than the 9, 


plants much 


unistratose involucres, 
scarcely visible to the unaided eye, commonly tinged with purple, 
oblong or cuneate, often once dichotomous or subpahnately 
lobed. Antheridia oval, on verv short stalks, the involucres 


Archegonial 


involucres usually 


flask-shaped or subconical. 

crowded and more or less completely concealing the thallus, from 
tubular or clav^ate to py'riform or subglobose, orifice reduced to a 
small apical pore, this often enlarged at maturity’. Calyptra of 2 
or 3 layers of cells, usually ruptured early% the upper portion, 

with the archegonium neck, long persisting on the apex of the 
capsule. 

Sporogonium consisting of a nearly spherical capsule, a very 
short or almost obsolete seta, and a well-developed foot. Cap¬ 
sule indehiscent, its wall of a single lav'er of cells de.stitute of 
spiral, annular, or other local thickenings. Spores permanently 
adherent in 4’s, or (N. Donnellii Aust.) becoming free at full matur¬ 
ity'’, or {S. cristatus Xl. A. Howe) separating early in the develop¬ 
ment of the sporogonium ; tetrads, when persistent, distinctly 
areolate, appearing crenulate, papillate, or subechinulate in optical 

section ; spores, when separating, compressed-tetrahedral, rounded- 

■ - - - - - --- - - • • 

* Mr. James Britten ( Journal of Botany, 36 ; 397-399. 1898) has recently called 

attention to the use in 1759 1763 of Sphnerocarpus as a name for the cruciferous- 

genus commonly kno%vn as Neslia. The name is said to occur in both the first and 


ub' 


second editions of Fabricius’ “ Enumeratio Plantarum Horti Helmstadiensis," P 
lished at the dates mentioned, respectively. In the first edition, which alone has clear 
priority o\er .Adanson s vv’ork, ‘‘ Spkaerocarpus Meister ” appears simply ns a synon)’® 
of “ Rapistrum arvense fo io auriculato T.” It would seem that the usual interpreta¬ 
tion of the Rochester Code [the interpretation which denies the publication of DaU<^^ 
a genus in the Species Plantarum of Linnaeus (1753)] must be unable to recogida 
the publication of Sphaerocarptts as a genus in the above use of the ^vord in the 
fim edition of Fabricius’ “ Enumeratio.” In any event, it would be a gross violation 
e spirit of the priority principle to annul the original Sphaerocarpus of Miohe 
p-andly described and figured in 1729, in order to validate the application thirty year* 
ater of the same name to a totally different genus. 


fLeitgeb, Untersuchungen uber di 


Lebermoose 


1879. 
















Sphaerocarpus 


lenticular, or sometimes concavm-convex, areolate or cristate, in 
S. D)niiellii prominen'ily tuberculate-papillate in the basilar cir¬ 
cumference. Accompanying the spore-mother-cells are smaller 
starch-bearing sterile cells probably equivalent to elaters morpho¬ 
logically, but lacking a spiral band, these more or less shriveled 
and obscure at the maturity of the spores. 


Key to the Species. 

Spores permanently united in tetrads, the surface of these regularly areolate ; 9 i*^'*^* 

lucre 1.2-2.6 mm. high, oblong-cylindrical, fusifonn-clavate, or veiy rarely subpyri- 

form, more or less pointed at the apex, cells near the middle 90-150/^ X 

5. Cii ifomicus. 

Spores separating long before the maturity of the cap.sule, their surface typically cristate, 

less commonly irregularly and sparingly areolate; 9 it^'^olucre .85-1*2 mm. high, 

subglobose or otevoid, rounded at the apex, cells near the middle 45 “^^ ^ X 

.S’. crisfdtiiS , 


I. Sphaerocarpus Californicus Aust. Bull. Torn Bot. Club, 6: 


305. 1879. 

Sphaerocarpus Bcrteri Aust. p. p. Hep. Bor.-Ai 

Not Mont. Ann. Sci. Nat. Bot. II., Q- 39 - ^^ 3 ^- 

Sphaerocarpus H/iche/ii Bell., var. Califoruicus . 
Bull. Ill. State Lab. Nat. Hist. 2 ; 30. 1884. 

SbJiaerocarhus terrestris Mich., var. Califoruicus 


1873- 


I : 364. 1890. 

9 thallus suborbicLilar, somewhat stipitate, mostly 4—8 
in diameter, commonly in thickly' gregarious masses, the often lea - 
like lobes almost entirely' concealed by' the involucres, these *•““ 
2.6 mm. high, oblong-cylindrical, fusiform-clav’ate, \ery rare y 

subpyriform, se.ssile, more or less acuminate, the oiifice usua y 
inconspicuous ; marginal cells of the thallus about 4^5 /<, n^ la 
surface cells 60—90 n, cells near mouth of 9 involucre 45- o 
near the middle, 90—150/iX 30—50/^: ^ thallus oblong, common y 
furcate or subpalmately parted, the flask-shaped antiericia 
lucres .27-36 mm. high: capsule .5--7 diameter, sea 

scarcely'perceptible at maturity', the foot commonly remaining m 
thallus when the capsule is detached; spores permanently unitecl 
in tetrads, these 105-140// (mostly' 120 «) in lameter, ca 
brown, areolate, the meshes almost regularly pentagonal or lexa- 
gonal or somewhat elongated, 15-30 in diameter, tee 
pearing crenulate or slightly papillate in optical section o"-' t, 
the somewhat increased elevation of the ridges at ^ 

the meshes, the entire surface very' minutely ^ ^ • . 

cells subspherical to irregularly' oblong-cylindnca , 30“ 
longest diameter, evanescent at maturity of the spores. 
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Exsicc. Hep. Bor.-Am. 138 (/./.). 

On flat compact soil in meadows and besides patlis, less com¬ 
monly on moist banks. Berkeley; San Francisco; Mill Valley; 
Stanford University (Campbell ), Reche Caiion, vicinity of San Ber¬ 
nardino (Parish, no. 3613); P’asadena (McClatchie). Collected 
also by Brewer and by Bolander. 

Sphaerocarpiis Califoniicus is closely related to Sphacrocivpus 
Sphaerocarpus (Dicks.),* differing chiefly in the longer and more 
pointed cydindrical-oblong or fusiform-clavate involucres, which in 
the latter species are commonly^ pyriform. 


Plate icx). 

Figs. 9-12, Sphaerocarpus Califoniicus, 

All figures are drawn from specimens collected in Mill Valley* Marin Co. 

9 * 9 plant, with matured sporogonial involucres, natural size. 

10. $ plant, X 12. 

11. Portion of J thallus with involucres of various ages, X 23* 

12. Spore-tetrad, X 305. 


2. Sphaerocarpus cristatus sp. nov. 

9 thallus SLiborbicular, 3—8 mm. in diameter, marginal cells of 
the unistratose lobes 3c—45 p, medial 45—60 p : inv'olucres .85- 

1.2 mm. high, sessile, thickly aggregated, at first cydindrical-ob- 
long, soon becoming subglobose or obovoid, rounded at the ape.x, 
irregulaily circumscissile with age at about the middle or the upp<ir 

portion falling away’’ in fragments, cells near the usually conspicu¬ 
ous orifice 30—40/i, near the middle 45—8o/-< x 30—40/^: ^ plant 
often once furcate with oblong-ovate segments : capsule 
in diameter, on a seta about 40 p in length, the bulbous foot usu- 
a y accompany’ing the capsule when this is detached from the 
t lallus , spores separating long before the maturity* of the capsule, 
never peisisting in tetrads, compre.ssed, rounded-biconv'ex or some¬ 
times concavo-convex, y’ellowish-brown, 65—80 p in maximum 

lameter, cristate, the crests sinuous, 4—7 p high, subcrenulate, 
I —22 in number in the basilar circumference, mostly' radiating 
rom near the middle of each of the two faces, often 1-3 tidies 
urcate, sparingly anastomosing, forming sometimes 1—6 (rarely 
more) completely closed meshes in most cases near the middle 0 


Sphaerocarpus Dicks. Pi. Crj-pt. i : S. 1785. 

• phaerocarpus terrestris, minima, Mich. Nov. PI. Gen. 4. //. ?. 
Spnerocarpus Michelii Bell. .App. ad FI. Pedem. 


Mem. Acad. Roy. Sci. Turin, 5 : 258. 


52. 1792 


1729. 

{/lie atu(orit»i)- 


1793- 


Sphaerocarpus terresfris Sm. Eng. Bot. pi. ^97. 1756. 















Sfhaerocarpus 


♦ h 


the face ; sterile cells cubico-spherical to oblong-cylindrical, 45-70 
It in longest diameter, obscure at maturity of the spores. 

E.xsicc. Hep. Am. 160 (as Spliaerocarpus terrcstrh Mich., var. 
Californicus Aust., a little of which is intermingled in the three sets 
examined). 

California: near Stanford Univ'ersity,* May, 1892 (Professor 
D. H. Campbell); Berkeley, Feb. 15, 1896 (Howe). 

SpJiaerocarpiis cristatus is a very remarkable species with 
near relatives, so far as can be ascertained from acce.ssible litera¬ 
ture and specimens. The spores separate very earl)'—at a time 
when they are still colorless and only 40-50 p in diameter and 

when the surface markings have become scarcely visible. This 

generic 


no 


ens- 


early dissolution of the tetrad is a character of almo.st 
importance yet the gap in this respect between Sphacrocarpits 
tatiis on the one hand and Sph'aeyocaypus Califormcus Aust. and 
Sphaerocarpus SpJiaerocarpus (Dicks.) on the other, in which, so 
far as we have observed, the spores are pertnamvitly united in 4 s, 
is bridged over somewhat by 6^. Donnellti Aust., from Plorida, in 
which the spores separate at maturit)'. But the spores of S. l)on- 
ncllii are quite different in their more angular outline and in their 
markings, being areolate instead of typically cristate and being also 
prominently tuberculate-papillate in the basilar circumference. 

Professor Campbell (Erythea4' 73 “ 77 * 1896) was the first 

to observ'^e and record the separation of the spores in Californian 
specimens of Sphaerocarpus and it seems probable from his de¬ 
scription and drawings that his interesting “ Notes on Sphaao 
carpus ” (/. c.) were based, chiefly at least, upon N. cristatus. 

Hep. Am. 160 in the herbarium of Professor Dnderuood wc 

would name as the type of the species. 


Plate ioo. 


I'igs. I-S, Sphaerocarpus cristatus. 

All figures are drawn from the type materiah 

1. 9 plant, with matured involucres and sporogonia, 

2. Portion of thallus with involucres ot various ages, X -3 

3 - Sporogonium, X 23. 


natural size. 


" The locality given in Hep. Am. i6o is «• San .Mateo Co.,” 
hell writes in reply to a request for a more precisely defined .-.tation t .-it 
Hepaticae have been collected within the limits of Santa Clara County, tn which . 

ford University is situated. 
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4 Antheridial involucre, X 23. 

5 and 6. Opposite faces of a single spore, X 3^5 (^he lormer is thought to be 
what w'as originally the outer face, chiefly because the ridges are here a little the 
stronger The number of completely closed meshes in the latter is unusually great). 

7 and 8. Spores, X latter showdng the flattening. 


12. GEOTHALLUS Campb. Bot. Gaz. 21 : 13. pi. 2. 1896. 

Ann. Bot. 10 : 489. pL 24, 2$. 1896. 

Gametophore transitional in character between the thalloid and 
foliose types of Hepaticae, consisting of a simple or dichotomous 
flattened axis several layers of cells in thickness, passing some¬ 
what abruptly at the sides into large crowded irregularly succubous 
niostly unistratose leaf-like expansions and often bearing smaller 
irregularly disposed leaf-like laminae on the dorsal surface ; cells 
large, thin-walled ; root-hairs numerous, long, colorless. Dioicous. 
o' and 9 plants similar, or the former slightly smaller. Sexual 
orpns usually few, often standing near the axils of the leaf-like 
o es, enclosed, in most cases singly, by unistratose inv^olucres. 
nt eridia ovoid, on very short stalks, these compo.sed of more 

^ vertical series of cells, inv'olucre flask-shaped, 

rc egonial involucres at first cylindrical or somewhat flask- 
s lape , becoming saccate or campanulate at maturity of the 
sporogomum, the orifice large. Calyptra mostly of two layers of 

1 . . ^ upper part, with the archegonium- 

nec', persisting on the apex of the capsule. 

porogonium consisting of a nearly spherical indehiscent cap¬ 
sule a very short seta, and a bulbous foot. Capsule wall of a 

dark-colored cells, without annular or other 
A Spores separate at maturity'’, very large, thick- 

1^ ’ »nner face reticulate, otherwise smooth, accompanied by 

oval or ellrpsoidal-cylindric, thin-walled, sterile cells. 


I 


Geothallus tuberosus Campb 


/. c. 


mni. 


• 1 simple or once dichotomous, 5—7 mm lon^ 

'«de, perennial through the conversion of a large portion of its 

7nnt tuber: leaf-like lobes nearly hori- 

ohlnncr^*^ somew at ascending, extremely variable in form, mostly 

broader ^‘'^^^‘■-1‘gulate, 1.5-2 mm. in length, rarely 

mns entir^^*^ cristate-laminate at base, the mar- 

quadrate-obTon^^-^^'r;!’"cells |5entagonal, or sub- 


50-65 


50-100 n X ^;-^o 


lu^e^A becoming iver 200 tt in length : <? invo- 

• i m. m eight: capsule .8 mm. in diameter, seta about 






Geothallus 


GO 


go a long ; spores nearly black, 120-150// in maxinuim diameter, 
spare-wall smooth or very minutely punctulate and very thick 
(8—12 //) except as to the comparatively small inner face where it 
is thinner and bears reticulate ridges, the meshes about i 5 /< in 
width ; sterile cells 48—108 // long. 

On sandy soil, near San Diego (Mrs. Katharine Brandcgce ; 
March, April, 1895), associated with Oph'0‘!^!ossu.jn Jiudicmili'. 

A remarkable plant, clearly allied to Spluiii’ocar/'iis, yet as 
clearly distinct from it generically. Living laboratory-grown 
specimens, bearing antheridia and archegonia, and mounted micro¬ 
tome sections of the mature sporogonium, have been furni.shed us 
through the generosity of Professor Campbell. Mature 9 invo¬ 
lucres we have not seen and our description of these is adopted 
from the author’s description with the assistance of his figure 5 
(Bot. Gaz. /. c.). We have seen the spores only in microtome 
sections, yet it seems certain from these that the spore-surface is 


reticulate upon the inner face and otherwise practically smooth, as 
described by Professor Campbell—a unic[ue charactei. so far as 
our observations upon the Hepaticae go. In AntJioceros, Kuiia, 
Fossombronia, etc., it is alwa)'s the outer lace of the spore that is 
the more conspicuously roughened. Doubtless the restiiction of 
the ridges in Geothallus to the inner face is correlated in some way 
with the unusual thickness and rigidity' of the .spore-wall in the 
region of the outer face, especially' as the ridges of the inner face 
are seen in section .to be formed by a folding of the exospore, the 


•contour of which is followed by the episporic coating. 

The gametophore of Geothallus (as grown in the laboratory) 
much resembles in general appearance that of Fossombi oma lougi 
seta, though the “ leaves” are stiffer. less crisped, and more hori 


zontal. 


The formation of tubers is a charactei which this hep< 
shares with Authoeeros diehotouius Raddi, Authoci)os 
Aust., Authoeeros tuberosus Tay'^ 1 ., Anthocuos ph] uiakdis 



P 


Howe, Riccia vesieata Tayd. ( 

Riccia perennis Steph., Rteeia bulbifi 

Preissii Gottsche, Petalophylluui lauiellatuui (Hook.) 


Steph.. 


Fossombronia 


'■’•iji'/nuf uniii inut rif11 ti vjv.'v-- j f j 1 

longiscta also is often more or less tuberously thickened at le 
ape.x, especially in specimens from the southern part 


Goebel. 


taloph\ ’/luui 
Lindb., and 

The stem of Fossombronia 
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fornia. This adaptation for carrying the plant over a season of 
drought will doubtless be found, when the species from the more 
arid regions of the earth come to be better known, to be more 
common among the Hepaticae and Anthocerotes than has been 
generally supposed, as has already been remarked by Herr 
Stephani. From the above showing it will be seen that the occur¬ 
rence of tubeis in GcotJuillus can receive no emphasis in the gen¬ 
eric diagnosis, inasmuch as this is elsewhere evidently a specific 
rather than a generic character. 


13. RICCARDIA S. F. Gray, [as Riccardins] Nat. Arr. Brit. PI 


683. 


1821. 


1822. 


Aneura Dumort. Comm. Bot. 115. 

Gametophoie a pinnately, palmately, or subdichotomously 
lanc led, larely almost simple, somewhat fleshy thallus, composed, 
.01 t e most part, of several layers of cells, with the interior cells 
consi era ly largei and more elongated than those of the surface, 

, . a ^ costa and lamina though sometimes 

prou e Wit a unistratose border, this, in its best development, 

t le t la lus, especially the younger branches, the appearance 
o eing roadly costate. Root-hairs feu\ Monoicous, dioicous, 
or rare y paroicous, occasionally, perhaps, polyoicous. Antheridia 
^ ’ immersed singly in loculi, commonly arranged in two 

f ^ small, rounded, or most often, oblong or linear, 

hr^n^i ■^I'chegonia several, on a short subovate lateral 

^ V ^ subsequent grow'th of the main thallus sometimes 

“■‘ai'g'n of the 9 branch usu- 

j... ^ numerous narrow' laciniae, these often produced 

the HiTit ^ archegonium confluent with 

the “ contributing more or less to the formation of 

walk i ^ yptra tubular or pyriform, large, fleshy, its 

neal tr. ^ ‘''iciness, the surface roughened 

near the aoex wlien r_ • r,. .. . ... . 


<?tr»iif ^ m i\iccaraia puinatinaa ^ . 

calvmtra re trichomes. Involucres external to the 

thisbernm'^^^^^*^^^^ c>f the 9 branch 

and usuallv^ coalesced w'ith the base of the calyptr^ 

ana usually quite inconspicuous. 

vvhat loncr^eri*^**r oblong-ellipsoidal capsule on a some- 

column a't th^ dehiscence with a short internal axik 

the tvvo^ lavere^^f'"’ ormed as if by continuation of the inner ol 

separatincT on '] 'i^- ^ ^^^^posing the capsule-w'all, this column 

separating, on dehiscence, into four parts-lhe “ elater-bearers 
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one portion remaining attached to the apex of eacli v'alve. hdalcrs 
unispiral, mostly somewhat attenuate at the ends, a few usually 
clinging to the “ elater-bearers ” and forming with them at the ti|) 
of each valve a pencil-like tuft. Inner layer of the capsule-wall 
with annular or spiral thickenings. Spores small. 

Key to the Species. 

Main axis of the thallus 3-6 nim. wide. i. R, pinj^nis. 

Main axis or principal branches less than 2 mm. wide. 

Ramification pinnate. 

I nistrato.se margin of branches one cell in width, obsolete in older parts. 

2. R. major, 

Unistratose marijin of branches two or three cells in width. 

3. R, multifido ambrosioiiies^ 

Ramification palmate. 

Thallus translucent when moist, surface cells 45-118 X branches 

with unistratose margin one cell in width ; monoicous. 

4. /v', latifrons. 

Thallus opatiue, surface-cell.s 23-59 X i5‘”-9 branches narrower, usually 
without trace of a unistratose margin, almost always gemmiferous at apex ; 
dioicous. 5- palmata. 


I. Riccardia pixguis (L.) S. F. Gray (as R'u:cardins), Nat. Arr. 

Brit. PI. I : 6S4. 1821. 

Jungermannia pinguis L. Sp. PI. 1136. 

Aneura pinguis Dumort. Comm. Bot. ii5- 1822. 

Thallus broad, thick, rigid on drying, dull green, with a some- 


1753- 


axis 


what greasy lustre, simply pinnate or subpinnate, the main 
3—6 mm. wide, apices rounded : dioicous : androecia suborbicular, 

becoming short-oblong, .76—1.7 mm. x .85 nim., often geminate, 
margin entire or crenulate ; antheridia 4-13. irregularly disposed . 
9 branch with a laciniate margin, archegonia few; calyptra 3 - 5“5 
mm. high, tuberculate or nearly smooth ; capsule oval, brown , 
elater-bearers conspicuous, ^—'4 the length of the valves , e aters 
contorted, mostly 145—300/^ x 9—12//; spores brown, minute \ 

papillose, 18-24 

In mountain streams and very wet places. Hay I otk, Tiiiiity 


when sterile, be 


Co. (no. 1 119); Marin Co. (Underw'ood). 

The larger simpler forms of this species may, 
confused w'ith certain sterile conditions of the genus / i/ltn. Di.’ 
tinguishing marks are, the pinnate, instead of dichotomous, branch 
ing, apices rounded rather than emarginate, te.xtuie more rij,i 
'vhen dry, and a lustre as if saturated with some oleaginous co 
pound. The sporogonium has not been found in the Califern 
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specimens. The above description has been completed from New 
York plants in herb. Underwood. 


2. Riccardia m.\jor (Nees) Lindb. Muse. Scand. 5 


1879. 


(Itifidi 


Eur. Leberm. 3 : 


450. 1838. 

Thallus rather broad (main axis .66-1.7 wide), the branch¬ 
ing sometimes regular and compact but more frequently loose and 
irregular, always pinnate or bipinnate ; ultimate branchlets usually 
slightly biconvex but becoming plane or even concave ventrally 
or dorsally, the unistratose margin one cell in width, obsolete in 
the older portions : monoicous : androecium usually distant from 
9 branch, rather short, oblong or subovate, .23-6 x . 17-.32 mm., 
furnished with an erect, translucent, crenulate margin and bearing 
I— 6 (usually' 3) pairs of loculi : 9 branch broad, its margin niul- 

tilaciniate ; calyptra arcuate, clavate-cylindrical, 2.5—4.^ mm. high, 

•b4~i-26 broad above, much roughened when y'oung 
tubular trichomes, nearly smooth at maturity: capsule oblong- 

7 9 


bv short 


01 eXL lllclLLIilLV . 

ellipsoidal, dark-brown or black; elater-bearers about 


the 


length of the \alves* 


oo¬ 


long, 12 n m 


maximum width, the spiral band disap^pearing in the gradually' at¬ 
tenuate ends, a few (from near the elater-bearers ?) 1 80 X 13 /^' 
obtuse; spores brown, minutely papillose, 14-18 n. 

E.xmcc. Hep. Am. 26 (as Ancnra pinnatijida Xees). 

Common in the Coast Range Mountains on moist banks and on 


logs and stones about streams. Mill Valley (1185. 1186), Marin 
Co. ; Cazadero (1212) and Duncan’s Mills (1213), Sonoma Co.; 
Ukiah (744), Navarro (Miss Edith S. Byxbee), and Mendocino 

(550). Mendocino Co.; Blue Lake, Humboldt Co.; Hay Fork 
(1118), Trinity' Co. 

So far as California is concerned, this plant is usually'' very 

distinct fiom R. luultijida ambrjsioidcs and it has seemed conducive 
to cleat ness to follow Lindberg in treating the variety of Nees as 
a species. \ et it must be admitted, we think, that transitional 

forms do occur in California, though rarely. 

we do not y'et recognize from California- 

Hep. Am. no. 26, from Mari 


major. 


itifii 


in Co. seems to iro better with Riccafdta 


easuring the elater-bearers” term is here re.stricted to the sonie"'It®^ 

al thickenings and "itb 


compact column made up of rigid tubes with annulr 
the liee e.xtremities rounded. 


ar or .spir 
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softer, flatter thallus, without indication of a unistratose mar<iin. in 
the looser texture, and according to authors, in being dioicous and 
in havn’ng a smooth calyptra. All specimens of Riccardia f>ifinafi- 
fida that we hav'e had an opportunity of studying have, unfortu¬ 
nately, been sterile. It appears to be an aquatic plant, for the 
most part. 


3. Riccardia multifida ambrosioides (Nees) Lindb. Acta Soc. 


Sci. Fenn. 10 : 5 i i. 


1875. 


dtifidi 


3: 450 - 


1838. 


Thai! us bi- or tri-pinnate, often c.xpanding to form radiating 
clusters or half-rosettes, the branches crowded, rather narrow 
(•34--S5 nim. broad), biconvex with a unistratose margin two or 
th ree cells in width, thus presenting a quite clearly defined sugges¬ 
tion of a costa : monoicous, sometimes paroicous (rarely dioicous ?): 
androecium usually distant from 9 branch, oval, oblong, or linear, 
•65~-93x.25-.33 mm., with a hyaline crenulate margin, and bcar- 

3~7 pairs of loculi, or 2 or 3 antheridia sometimes immersed in 
base of the 9 branch (paroicous) : margin of 9 branch with 
copious laciniae, each commonly ending in a single row of cells ; 
calyptra much roughened, 3—4 mm. high : capsule brown, oblong- 
ellipsoidal ; elater-bearers about the length of the valves; 
elaters mostly 250—480// long. *8 a in greatest width, attenuate 
at the ends ; spores i 5 //, nearly smooth. 

On decaying wood and moist banks. Olema (i 187), Mendo¬ 
cino (586, 666), Eureka (964) and Hay Fork (1188). The la.st- 
mentioned specimen seems to be strictly dioicous, and a tendency 
to restriction of the two kinds of organs to separate individuals is 
sometimes to be observ'ed in our other Californian specimens. The 


Jack 


and Stizenberger, Kryptogamen Badens. 


4 - Ricc.ardia L.viTFROXS (Lindb.) Lindb. Acta Soc. Sci. henn 


10 : 513. 


1S75. 


Anciira latifrons Lindb. Not. pro Fauna ct Mora I-enn. 13. 


372. 


18 74. 


Thallus light green or darkening on drying, translucent when 
moistened, palmately divided; the ultimate branches oblong or 
linear, usually 2-4 mm. long, •83-1-32.””"; 


strongly emarginate, slightly convex dorsally, plane or su concaxc 
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beneath, without suggestion of a costa, the unistratose margin only 
one cell in width, ver\- rarely gemmiferous at apex ; surface-cells 
pentagonal, hexagonal or irregularly oblong, large, pellucid, 45- 
118 X 29—50/-<: monoicous : androecium affixed to base of 9 
branch or distant, oblong, .66-,85 x .27—.33 nim., somewhat nar¬ 
rowed at base, with an erect laciniate 


margin, loculi about five 
pairs : 9 branch with numerous small marginal laciniae mostly 
composed of a single row of cells; calyptra pyriform-clavate, 
slightly verrucose near apex, 2.5—3.5 mm. high, .75—1 mm. broad 
above: elaters 120—240// long, 15 n in ma.ximum width; spores 

brownish-green, minutely papillate, 13-21 ft. 

On decaying logs. Redwood Canon, Marin Co. (1184); 
Navarro (Miss Edith S. Byxbee) and Mendocino (592, 721, 676); 
Kneeland Prairie, Humboldt Co. (1023); near Hay h'ork, Trinity 
Co. (iii 3 , 1129); Sisson, Siskiyou Co. (39). The species was 

collected in California by Dr, Bolander, also, the c.xact locality 
unknown. 

Lindberg s original description seems to call for a larger plant 
than ours, yet the Calilornian .specimens agree very closely with 

G. & R. Hep. Eur. no. 493 and Sulliv. Muse. Allegh. no. 279, 
which were referred to R. latifrons by Lindberg, and also with 
specimens collected in Sw'eden by Arnell. 

The branching may be subpinnate below', but ultimately is 
always pronouncedly palmate or subdichotomous. 

5 - Riccardia PAL.MATA (Hedw.) Carruth. Seeman’s Jour. Bot. 3 : 


a 


02. 


1865. 


'784. 


Jiingcnnanma palmata Hedw'. Theor. Gen, ^7.pi. iS.f.g 3 -- 9 S 


Imat 


la us opaque, compact, dark green on drv'ing, pa 
rancie 01 subdichotomous, usually'^ without trace of a unistrat 

^ bearing gemmae at apices both'donsally 

f ^ - gemmae of two cells, formed endogenously from c 

ot the surface; surfa''^_" . . -• -ut., 

pentagonal, 23-59 x 


35 


surface, surface-cells small, quadrate-rhombic or — 

^ ^S ~-9 f-'- dioicous: S thallus narrow’, 

width sometimes nearly terete, the branches .18 

hro-f-r 'f?^ slightly notched ; 9 plants broader 

oftf-n in -S—i mm. w’ide : androecia oblong or lin 

brannn- ^ ^ ^ •- 5 ~ 3 - Him., with entire infle.xed m 

at proliferous at apex, loculi 4-8 f 

) • 9 ranch subentire, or with a few short and in< 
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spicuous marginal laciniae, rarely proliferating, archegonia 5-18: 

calyptra strongly tuberculate : spores small, almost smooth, brown¬ 
ish-green. 

On old logs. Russian Gulch, near Mendocino (7i;)andat 

^ w 9^ . 

Sisson (50—associated with R. Itifi/roiis). 

We have observed no calyptra or sporogonium in the Califor¬ 
nian plants and for the description of these parts have depended 
upon authors, especially Lindberg and Limpricht. 

In R, palniata, nearly the entire surface-layer of the thalliLs 
sometimes becomes re.solved into gemmae, after which the plant 

appears more translucent and as if composed of larger cells. 

♦ 

In one case alone out of many preparations from the specimens 
cited, we hav’e seen what may have been a monoicous individual, 
but here we were unable to determine with certainty whether the 
union was really organic or due simply to adhesion. 


MbTZGERIA Raddi, Atti Soc. Ital. Sci. Mod. 18: —(34)- 1818. 

Mem. Mat. e Fis. Soc. Ital. Sci. Mod. 18 ; 45. 1820. 

In the manuscript on the Californian Hepaticae prepared by Dr. 
^Vatson and Mr. Austin (see page 10), there is to be found a short de¬ 
scription of Metzgeria conjugata Lindb., followed by the remark : “A 
few fronds, insufficient for proper determination, but apparently agreeing 
"’ith this description, were found among the specimens of Rrulhinid 
Grayana, var., collected bv Bolander.” Metzgeria furcata .Nees” 

is included among the seven Hepaticae enumerated by Sullivant in the 
Keport on the Botany of Whipple’s Expedition,* but whether this was 
collected within the limits of California or not is a matter of uncertainty. 
As we have seen no California specimens of >ve will not at¬ 

tempt any description of its species. It is hoped that the brief diagnosis 
Shen in the key to the genera of the Metzgcriacccie wil! suffice for the 
recognition of the genus. At least two species of Metzgena occur 
farther to the northward on the Pacific Slope, and there is little doubt 
mat the genus is represented in California. 

U. pellia Raddi, Atti Soc. Ital. Sci. Mod, i8 : ^^^8. 

Mem. Mat. e F'is. So:. Ital, Sci. Mod. i8 : 49^ 1820. 

Gametophore a thin or somewhat fleshy, irregularly dichoto 
pious, undulate-margined thallus without ventral scales, 

thick masses with imbricate-ascending lobes or scattered, brig 1 


* r> 


1 acific K. R, Survey, 4 : 19I. 1S57. 
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green, darkening with age or on drx’ing, usuall)' soft and flaccid 
when soaked out, furnished with a broad, for the most part indis¬ 
tinctly defined costa (9—16 cells in thickness^, this passing gradu¬ 
ally into the wide unistratose somewhat sinuate-lobed margin ; root- 
hairs springing from the costa, brownish, numerous. Monoicous 
or dioicous. Antheridia oval, short-stalked, immersed, usually 
singly, in loculi irregularly distributed along the donsal surface of 
the costa. Archegonia in groups of 4—18, borne in a pocket-like 
cavity near the apex of the costa, becoming dorsal by the subse¬ 
quent growth of the thallus, covered more or less by an inv'olucre 
opening in front. Inv'olucre at maturity of sporogonium a mere 
flap or scale at the posterior margin of the cavity or becoming 
tubular or forming a short and narrow ring, the margin crenulate 
or lacerate. Caly'ptra exserted from the involucre or included, its 
walls composed of several layers of cells. 

Sporogonium consisting of a .spherical, light brown or yellow¬ 
ish, 4-valv'ed capsule on a very long delicate .seta; capsule-wall bi- 
stratose, cells of the outer layer with yellowish-brown trigones or 
nodular thickenings, those of the inner layer with semiannular or 

imperfectly spiral thickenings (wanting or rudimentary in P cudivi- 
oefoliii), “ elater-bearers ” and elaters both present, the former 20- 
100 in number, persistently attached to the base of the capsule, 
i-6-spiral, differing more or less in character from the true elaters, 
the latter 2-4-spiral, mostly rather obtuse, often, together with the 
.spores, remaining for a time clinging to the elater-bearers and fonu 
mg a globular entangled mass at the base of the v'alves. bpore» 
veiy large, multicellular at the time of dehiscence, ovml or ellipsoidi , 

punctulate. 


I. Pelli.v Neesian.a (Gottsche) Limpr.; Cohn, Krypt. H- Schles- 


I : 


329 


1877 


Pc '///(7 epiphy/Ia, fonna A'cesiaua Gottsche, Hedwigia, 6 : 69. 


1867. 

Dioicous; 9 plants somewhat sparingly dichotomous, "'ith 

oblong or linear branches ; $ plants forming dense mats with 
merous broad crenate o\'erlapping ascending segments : involucre 
forming a short tube, 1—2 mm. high, with a lacerate margin, 
lyptia exserted 1—3 mm.: capsule i.^ mm. in diameter on sew 
0—5 ^ni. long; cells of inner lav'er of capsule-wall with often in 
peifect .semiannular thickenings; contents of capsule in pait p^*^ 
sisting for some time after dehiscence in an intertangled globu *1 
central mass; elater-bearers about 30, stout, conical-or hlnn 

pointed, 120-270// x 18-36//, mostly 3-or 4-spiral, sometnn^- 
bispiral or annulate ; elaters strongly contorted, 2-, or more rare }> 


Blasia 
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3-spiral, 225-400 // x 


9 - 


spores 84-105// X 51-^9//, 4 


or 5 cells in length and 2 or 3 in greatest width. 

On banks of streams, along the North Fork of the Little River, 
Mendocino Co. (605, 654, 657). 

Petlia epiphylla (L.) Corda a 


polia 


Du- 


niort.* may both occur in California. P. epiphylla differs from l\ 
Ncesiana in being monoicous and in the reduction of the involucre 


to a scale or flap on the posterior margin of the cavity from which 
the calyptra arises. P, endiviaefolia [/*. calycina (Tayl.) Xees] is 
dioicous, but differs from both the others in the greater develop¬ 
ment of the involucre, which forms a tube about 4 mm. high, from 
which the calyptra scarcely ever protrudes, and is markedly differ¬ 
ent from both in characters of elaters and elater-bearers, the latter 
being, according to Jack,t often as many as 100, much longer and 
more slender (600-800 // x. 5 //) and bispiral, while the true elaters 
are shorter than in the other two species (150—200 //), less con¬ 
torted, and 3- or 4-spiral. Semiannular thickenings, conspicuous 

# 

on the inner wall of the capsule of P. epiphylla and P. Neesiana, 
are wanting or obscurely dev'eloped in P. endi'inacfolia. 

A sterile Pellia was collected in 1894 by Messrs. M. S. Baker 

^nd F. P, Nutting in the mountains south of Dixey Valley in Las¬ 
sen Co., but the species is scarcely determinable. Dr. Bolander 
lists ‘‘ ca/yciua '' in his ‘‘ Catalogue of the plants growing in the 
Vicinity of San Francisco/’ but we hav'^e been able to see wo Pellid 
^f Dr. Bolander’s collectinsf. 

o 


15 - blasia L. Sp. PI. 


1138. 



E.\ Mich. Nov. PI. Gen. 


14. 1729. 

Gametophore dark- or bluish-green, becoming yellowish, usu¬ 
ally several times dichotomous, forming rosettes or irregularly 
tangled tufts, somewhat transitional in character between the thaL 
loid and foliose tv'pes, 5—10 cells in thickness along the nairow or 
expanded costa, becoming gradually thinner toward the unistratose 
border, the latter sometimes merely crenulate or sinuate but more 
often running out into rounded, distant, or close and incubous, 
leaf-like lobes ; root-hairs colorless, springing from the costa, often 
numerous toward the base and fastening the plant closely to the 
substratum. Lhiderleaves represented by small, obl ong, ovate, ot 

* Rec. d’Obs. Jung 27. 1835. 

t Flora, 8i : 6, 7. 1895. 









Metzgekiaceae 



heteromorphic, dentate scales, in an irregular row on each side of 
the costa, attached by the posterior margin or near the middle 
with the margins free. On the ventral surface, also, are small, 
hollow, subspherical organs, the ** leaf-auricles,’’ usually two near 
the base of each lateral lobe, their cavities commonly soon occu¬ 
pied by colonies of :\os/ik'.* Marginal cells of the lateral lobes 
20-30 ft, oblong, quadrate, or oval, each often with a salient point, 
remaining cells of lobe 30—60 ft, rhombic-hexagonal, surface cells 
of the axial region more elongated. Gemmae of two kinds; one 
borne in dorsal flask-shaped receptacles formed out of the sub¬ 
stance of the ape.x of the co.sta and appearing single, paired, or 
in threes, according to the development of the branch-system, fur¬ 
nished at maturity with a long slender neck (1—2 mm. x. 17-3 nim), 
the neck-wall 2-4 cells in thickness, the gemmae flattened-oval, 

9^*3 5 !*y 3~5 cells wide, 2 cells thick or unistratose at margin, 
borne on slender hyaline pedicels arising from the base and sides 
of the receptacle, the pedicels accompanied by short, clav^ate, uni¬ 
cellular trichomes ; second form of gemmae on the dorsal surface 
of the younger portions of the plant, scale-like, stellate or coarsely 
dentate, of a single lav'er of cells near their margin, of two or more 
layers toward the middle. Dioicous. plants smaller; anthe- 
ridia several, immersed singly in a row along the dorsal surface of 
the costa. Archegonia numerous, on dorsal surface of the costa 
'toward the ape.x, the single fertilized archegonium becoming, by 
the arching ov^er of the adjacent parts, completely enclosed within 
a cylindrical or clavate inflation of the costa, this 3'"4 
length, directed forward, finally ruptured at the anterior end by 
the elongating sporogonium, and functioning as an involucre. 
Calyptra light-colored, membranous. Capsule oval, dingy brown, 

1 - 1)4 mm. long, dehiscing by 4 (4-6) valves, inner surface with 

annulat 01 spiral thickenings, the outer surface showing brownisi 

nodules in the radial walls; seta rather thick, i 

Spores ovoid or somewhat angular, 38—50 ft, slightly granulate, 

long remaining with the elaters in a central globular mass. Elatct* 

-OO—300 ftx 10— 14 ft, with two .spiral bands, these often becominj, 
paired by splitting. 

The only known species is 




I. Blasia fusilla L. /, c. 


I 


816. 


_ - --- - • 

The J^ostoc colonies are thought to live in symbiotic relations with the 
perhaps serving as resen^oirs of moisture (Goebel, in Schenk’s ilandbuch der Botanr* 

3 ' 1882). The colony is surrounded ventrally by a single layer of cells ^ 

p etrated bj a branching tube which springs from the wall of the cavity. 












Fossombronia 


70 


Beside a pool, Blue Lake, Humboldt Co. (1002). Our .speci¬ 
men is simply gemmiferous ; the above description of the sporo- 
gonium is drawn from a Swedish plant collected by Dr. Arncll. 

16, hOSSOMBRONIA Raddi, Atti Soc. Ital. Sci. Mod. 18;— 

(39). 1818. Mem. Mat. e Fis. Soc. Ital. Sci. 

Mod. 18: 40. 1820. 

Gametophore consisting of a creeping, simple, furcate, or inno- 
v'ating stem with 2-ranked, obliquely inserted succubous leaves. 
Stem flattened abov^e, closely attached to the substratum by ver\- 
long, mostly violet- or vinous-purple root-hairs. Leaves assurgenl 
or subv^ertical, undulate-crisped, especially on drying, usually im¬ 
bricate, subquadrate, often broader than long, the bases e.xtending 
far onto the dorsal side of the stem and more or less dccurrent, 
margins in most cases irregularly .sinuate-lobed, sometimes toothed, 
rarely subentire ; small subulate paraphj'llia-like appendages often 
occurring, especially on dorsal surface of the stem ; leaf-cells large, 
thin-walled, often in two or more layers near the base, cuticle 
smooth. Monoicous (commonly hcteroicous, 1. c., paroicous and 
synoicous), sometimes dioicous. Antheridia spherical or ov’al, on 
about equally long stalks, standing singly or in groups of 2—4 on 
the dorsal side of the stem near the bases of the leaves. Arche- 
gonia similarly situated (the fertile one, howev'er, always near the 
stem-apex), single or in groups of sev’eral, sometimes closely asso¬ 
ciated with the antheridia. The fertilized archegonium becoming 
surrounded by a large campanulate or goblet-shaped involucre, 
this commonly open or incised to the base in front (^ towaid 
the stem-ape.\), the wide mouth undulate-lobed or dentate. Invo¬ 
lucre often surrounded b}' several small subulate or lincar-lanceo- 
late scales, these in most cases finally adnatc to the involucre and 
forming slight wing-like ridges. Calyptra free, thin. 

^porogonium a spherical capsule on a short, rarely somewhat 
elongated seta arising from a subglobosc “foot. Capsule bn>wn 
or when young and living nearly black, irregularly dehiscent or 
imperfectly 4"Val\’ed, the wall bistratose, cells of the inner layer 
with often incomplete semiannular thickenings. Spores large, 
several times broader than the elaters, round tetrahedral, somewhat 
flattened, the outer face echinate, verrucose, reticulate-alveolate, or 
hearing free or anastomosing crests, the small inner faces muc \ 

ess strongly roughened, in most cases simply punctate, \ erruco.se 

papillate, or marked with short, low ridges. Elaters usua y 

3 * (1-4-) spiral. 
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I. Fossombronia longiseta Aust. p. p. [as synonym] Proc. 

Acad. Nat. Sci. Philad. 1S69: 328. 1869. 

Amirocryphia longiseta Anst. /. c. 

Stems mostly 6—15 mm. long and once dichotomous, rather 
stout (15-20 cells in thickness), commonly somewhat tuberously 
thickened at apex and perennial through the resumption of apical 
growth on termination of the dry season, root-hairs vinous-purple: 
leaves 1.5—3 iTini. long, subquadrate, assurgent or nearly horizontal, 
more or less imbricate, irregularly lobed, toothed, or subentire, 
often ot 2—5 layers of cells toward the base ; leaf-cells 3^45 
40-60 // near the margin, 40—6o/^ x 60-1 50 n near the base ; mon- 
oicous (polyoicous?) : involucre usually large, i.5~3 
campanulate, open to the base on the side toward stem-apex or 
often connate here forming a complete cup, usually with several 
subulate squamules adnate to the outer surface, these mostly short 
but sometimes reaching nearly to the lobate-dentate mouth : seta 
finally 8 18 mm. long; capsule 1-1.2 mm. in diameter, the semi- 
annular thickenings of the inner layer of the wall mostly incom¬ 
plete : spores yellowish-brown, distinctly compressed, 3^“5® “ 
in maximum diameter, strongly and somewhat remotely cristate, 
the crests high, projecting 3—6 n at the margin, 20—30 in number 
in the basilar circumference, more or less obliquely ascending, 
slightly flexuous, thin, acute, usually undulate-serrulate, unequal 

in length, disappearing or sparingly confluent at the middle of the 
face, forming there very rarely 1—3 fully closed meshes ; cresb 
sometimes mostly replaced by subacute or truncate spines, these 
often numerous and crowded, 30—40 in number in the basilar cir¬ 
cumference: elaters bispiral, 150—270 a in length. 

On banks and beside paths. Clarendon Heights, San Fran 
cisco; Mill Valley, Mt. Tamalpais, and Lake Lagunitas, Marin 
Co.; Duncan’s Mills, Sonoma Co.; Ukiah (743, 785), Mendocino 
Co.; Blue Lake {998), Humboldt Co.; Lake Pilarcitos, San Mateo 
Co.; Reche Canon, San Bernardino Co. (Parish, no. 36 i 4 )> 

dena (xL, J. VlcClatchie); San Diego (Mrs. Katharine Brandegee)- 

Collected also by Dr. Bolander; and by Prof. W. H. Bre\'0t a 
Egon Pass (in herb. W. H. Pearson). 

Exsicc. Hep. Bor.-Am. 118 (/. /.?). 

Hep. Am. 157. 

The type specimen ” of Fossombronia longiseta app^^*^^ ^ 

to exist either in that portion of the Austin collection owned X 


* Measuring to the extremities of the crests. 








Fosso.mbroma 
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Mr. Pearson or in that in possession of the Owens College at 
Manchester. The species was distributed by Mr. Austin a few 
years after its publication as no. 118 Hep. Bor.-Am., but we have 
been unable to e.xamine the spores in this, owing to the imperfect 
and fragmentary condition of the only specimen we have seen. 
Here, as after the original description, Texas as well as California 
was cited as furnishing the species, but the Texas plant, according 
to Lindberg (who gave it the name F. Texa/irt), would aj)i)car to 
be quite a different thing, having areolate spores and being thus 
allied to F. augnlosa. A specimen of F. longiscta, which may be 
a portion of the original material studied by Mr. Austin, is to be 
found in herb. Underw'ood marked “ California, e.x herb. C. F. 
Austin, comm. O. D. Allen.” The original, description, it should 
be noted, calls the species dioicous, w'hile our specimens can, in 
niost cases, be shown to be monoicoiis \ yet capsule-bearing jjlants 
are sometimes found which c.xhibit numerous abortive archegonia 
on the back of the stem without traces of antheridia in any part. 
Hie two kinds of organs seem never to be closelv associated in 
diis species. Plants collected on January 7, 1S96, near Lake 
Lagunitas, Marin Co., wdiich we believ'e to be of this species, 
though not spore-bearing, show numerous antheridia along the 
back of the stem, and, from the examination with a pocket lens at 
the time of gathering, the specimens were thought to be purely <?, 
but it was demonstrated on dissection that each bore also a number 
of archegonia near the stem-apex. The truth in the matter seems 
to be that the plants are perennial in most cases at least and that 
each plant has alternating periods of archegonia- and antheridia- 
production and that the tw'o successive periods of production of 
oither organ may sometimes be quite w'idely separated. 

Fossombronia longiscta is allied to F. pnsilla (L.) Dumort. and 
^^^^draczeki (Corda) Dumort. {F. ci'istata Lindb.), but is suf¬ 
ficiently distinct from both in the longer seta, the rather larger 
leaves and leaf-cells, the arrangement of the se.xual organs, prob¬ 
ably in the perennial habit, and, in most cases at least, in the sporc- 
loarkings. The crests of the spores are usually high, as in I\ 

but are commonly more numerous and often show' a ten¬ 
dency to become broken up into spines, thus affording a tran.sition 
the purely echinate type of FossoJttbt'OHUi spore. The spore- 
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markings are extremely variable, and it is possible that two or 
more species should be recognized in the Californian specimens, 
but we have been unable to draw separating lines in any satisfac- 
toiy’ way. The difference between a purely and rather remotely 
cristate spore like that represented in our figure i8 and one in which 
the crests are nearly all replaced by narrow spines, ver)' numerous 
and densely crowded in the basilar circumference, like that shown 
in fig. 20, is ver}'^ striking, but forms that seem to be intermediate 
exist, as is shown by our other figures. It is worthy of remark 
that the spores (fig. ly) of the specimen “e.xherb. C. F. Austin,” 
alluded to abov^e, bear more spines than crests ; the spines are here 
somewhat shorter than in specimens from the southern part of the 

state [Pasadena (AlcClatchie); San Bernardino Co. (Parish)]. All 
the specimens that we ha\'e seen from stations north of San Fran¬ 
cisco have spores of the pureh'cristate type, havdng, on the whole, 
more in common with the spores of F. pusilia than with those of 

F. Wondraczcki. 


tin. 


rL.\TE 99. 

i6-20. Fossombronia longiseta .Aust. Spores, X 305- 

16. From Clarendon Heights, San Francisco, Mar. 28, 1896. 

I?' from specimen in herb. Underwood marked “ California, 
comm. O. D. Allen.” 


herb. C. f- •AuS' 



18. From Mill Valley, Marin Co., Apr. 4, 1S96. 

I 9 ' from specimen in herb. Underwood, marked “ San Francisco, Cal., coll. T. 

Brandegee.” 

20. From Pasadena (A. J. McClatchie). 


Family IV. JUNGERMANNIACEAE. 

Apex of the gametophore (or of some of its branches) at length 
directly transformed into an archegonium. Sporogonia always 

terminal ^ on the main axis or on the branches. Gametophore a 

^^ring stem.* Leaves in two lateral rows, in addition to 
u 11c there is often a ventral row of “ underleaves ” coni- 

mon y differing from the lateral in size and form. Antheridia 

onie in the axils of more or less modified leaves (“ $ bracts )• 

rc egonia usually surrounded by a special involucre, the “per* 

In three exotic genera, there is a prominent tballoid or filamentous phase, hut 
IS, in two of the cases, at least, is doubtless to be homologized with the protonem^ 
rat er than wuh the gametophore. In all, the branches bearing the se-xual organs •'tre 
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anth,” which, in many cases, at least, represents a union of the 
leaves of the adjacent cycle. The leaves (“ 9 bracts”) and under- 
leaf (“ bracteole ”) subtending the perianth often somewhat modified. 

Capsule quadriv'alv'ate (the valves very rarely again cleft). 
Elaters always developed in association with the spores. 

More than four fifths of all the species of Hepaticae of the 
world, according to Schiffner, belong to the present family. 


Key to the Oeiiera of Juni^^eriuatitiiaceae.* 

Unclerleaves present throughout. 

Leaves coniplicate-bilobed, the ventral lobe much the smaller. 

Ventral lobe usually inflated, sac-like, helmet-shaped, or ohovoid clavale, 
rarely explanate ; underleaves bifid, 35. frullania. 

ventral lobe plane or with revolute margins, ovate to linear-lanceolate, some¬ 
times nearly separate from the dorsal ; underleaves entire or dentate. 

34. Jhrella. 

Leaves with 2-5 lobes or teeth, or divided to the base into capillary segments, 

never acutely complicate. 

Leaves bifid or bidentate. 

Underleaves much smaller than the leaves and usuallv different in torm. 

9 branch a fleshy almost leafless subtenanean sac depending from 

the ventral surface of the stem ; the appressed underleaves bifid tu 

the middle or below, with rather narrow sinus and nearly parallel 

lobes, otherwise entire. 25. Geocalyx. 

9 stem or branch comparatively little modified, conspicuously foliose. 

Root-hairs in tufts at the base of the underleaves, the latter 

deeply bifid, the somewhat spreading segments again cleft or 

externally unidentate near the base; perianth more or less 

triangular-prismatic, the third angle always dorsal. 

23. LophocoUa. 

Root-hairs irregularly scattered; perianth triangular-prismatic, at 

least when young, the third angle always ventral. 

26. Cephalozia.\ 

Root-hairs irregularly scattered; perianth ovoid, olK)Noid, or 
cylindrical, sometimes slightly compressed laterall), terminal 
on main stem or leading branches, now and then falsely 
dorsal, LopiiMa, 


Lnderleaves similar to the leaves iK.^th in lonn and size. 

30. Anthilia. 

Leaves with 3-5 principal lobes or teeth, these more than one cell wide at 

base. 

Leaves 3- or 4-lobed to about the middle (in our species) , the lobes 
entire, somewhat acute, incur^'ed ; underleaves a little smaller than the 
leaves, otherwise similar; perianth on short branch arising from the 

.1 - - - - 28. LepiJoua. 


ax il of an underleaf. 


* The present key is based, for the most part, upon the kno^^n Californian rep 
sentativesof the various genera, and may not always apply to extra-limilal species, 
t Underleaves are rather uncommon in this genus outside of the 9 branebe . 

are always represented. 
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Leaves 3- or 4-cleft to below the middle ; the segments filiform-acumin¬ 
ate, entire or more or less ciliaie-fringed ; antheridia on the main stem 
or lateral branches ; perianth really acrogenous (/. e,^ tenninal on main 
stem or principal branches), but finally, through innovation, on a short, 
falsely lateral branch. 31. Ptilidium. 

Leaf-lobes 3-5* obtuse, acute, apiculate, or spinescently pointed, the 
sinuses not extending to the middle; underleaves very different from 
the leaves, usually deeply bifid and often ciliate-fringed; perianth 
acrogenoiLS ; plants usually large. 21. Lophozia Barbatat\ not yet 
found in California). 

Leaves divided to the base into 2-4 capillary’ segments ; underleaves similar. 

29. Blepharost ma. 

Leaves entire or merely retuse at apex (sometimes bidentulate in A'an/ia). 

Leaves incubous (/. the anterior margin covering the posterior margin of 
the next leaf in front) ; underleaves suborbicular to ovate, emarginate or 
bifid; 9 branch a fleshy almost leafless subterranean sac depending from 


the axil of an underleaf. 


27. Kantia, 


Leaves succubous (/. the anterior margin covered by the posterior margin 

of the next leaf in front). 

Plants with creeping, nearly or quite leafless, rhizomatous primary' stems 
and ascending foliose branches ; leaf-margin usually more or less den¬ 
tate ; underleaves minute, subulate and entire or 2- or 3-cleft. 

22. P/agiocftila, 

Plants without rhizomatous primary’ stems ; leaves without marginal teeth 

(^but often retuse or bilobed at apex in Lophocolea hcterophyU(i^» 
Root-hairs, when present, in tufts at the base of the underleaves; 

leaves immarginate ; capsules dehiscing by straight valves. 

9 branch very’ short; the bracts a single pair, with .sometimes 
rudiments of a .second, verv much smaller than the leaves; 


androecium on the main stem. 


24. ChilosLyphiiS 


9 branch longer, bracts ( 9 and $ ) 3-5 pairs ; paroicous. 

23. Lophocolea [L, heterophyllo\ 
Root-hairs long and numerous, springing from nearly all parts of the 
often reddish-purple ventral surface of the stem; leaves mostly 
linguiform, margined by a row of enlarged cells, trigones conspit^ 
uous; capsule dehiscing spirally, the valves very long and slender. 

18. Gyrothyra. 

nderleaves wanting throughout or present only in association with the 9 bracts.* 

Leaves complicate-bilobed. 

^ entral lobe much the smaller; root-hairs springing from a mammillif*^^ 

outpocketing of the ventral lobe near its base. 

Ventral lobe the larger (the two lobes rarely’ equal) ; root-hairs springing fm® 

the stem. 

Perianth strongly compressed dorso-ventrally (parallel with the plane of 

the frond ); fold of the leaf usually acute, often alate; root-hairs 

--- commonly’ scanty on the foliose branches. 


33. Radula. 


32. Scapa^^^' 


iostyphitspolyanthos nvtdaris may be sought here, inasmuch as the underlea'^ 
common y destroyed or wanting except in tlie youngest parts, where, however, they 

may always be demonstrated. J s r . 
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Perianth not compressed dorso-ventrally, deeply plicate at mouth ; leaf 
folded at about a right angle, the fold rounded ; lobes acuminate, oh- 
scurely crenulate toward apex ; root-hairs long and numerous. 

21. Lophozio (Z. <rjata). 

Leaves with two nearly equal lobes or teeth, never acutely complicate. 

Archegonia terminal on the main stem ; uppermost pair of 9 bracts more or 
les.s highly connate, enclosing the delicate perianth, to the lower part of 
which the bracts are adnate ; leaves typically transverse. 

17 , ManupMi. 

Archegonia usually terminal on short, ventral branches; perianth free from 
the bracts, much exserted, triangular-prismatic, at least when young, the 
third angle always ventral; branches, typically, all of ventral origin 

26. Ctphalozia, 

Archegonia tenninal on the main stem or principal branche.s; 9 bracts free 
from each other and from the perianth ; perianth oval to cylindrical-obovoid, 
never triangular-prismatic, commonly plicate toward the mouth ; leaves suc- 
ciibous. 21. Lophozia. 

Leaves with 3—5 lobes. 21. Lop/iozia. 

Leaves entire (or in Plagiochila often dentate-margined), never bilobed 

Plants w’ith creeping, nearly or quite leafless, rhizomatous primary' stems and 
ascending foliose branches ; leaf-margins usually somewhat dentate. 

22. PlagiochUn * 

Plants without rhizomatous primary stems; leaf-margins entire or merely 

repand. 

9 bracts more or less adnate to base of perianth. 19. Xardia, 

9 bracts wholly free from perianth. 20. Jungermaunta. 



MARSUPELLA Dumort. Comm. Bot. 114. 



SarcoscypJios Corda ; Opiz, Beitr. 652. 
jSianiius S. ¥. Gray, pro parte ininiaiay 
^ 94 - 1821. 


1829.1 

Nat. Arr. Brit. 



Plants from large and stout to very small and slender, usually 
den.sely caespitose. Stems erect or ascending, very rarely pros¬ 
trate, subsiniple or dichotomously branched, commonly sending out 
stolons or nearly leafless flagella from near the base, root-hair.s in 
^ost species infrequent except at base and on tlie stolons. Leav es 
patent or erecto-patent, always bilobed ; in the typical species 
transversely inserted, disposed in opposite ranks, canaliculate-con- 
cav'e or subcomplicate-carinate, the plant thus appearing com¬ 
pressed dorso-ventrally; in J/ Bolamicri often obliquely inserted 
^nd distinctly succubous. Underleav'es wanting. Lsually dioicoiis 
f^r paroicous, rarely autoicous or synoicous. v bracts common ) 


* Structures representing underleaves are commonly present in the North .\me 
Ptagiochilae but they - - __ rnrrorimiQ that thev mav sometimes escape 

observation 



t ^^ee footnote, p. 33 
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2-4 pairs, larger and less deeply lobed than the cauline leaves, the 
inmost pair more or less highly connate at base and fused with the 
lower part of the perianth and the hollowed-out upper part of the 
stem to form a somewhat goblet-shaped involucre. Perianth deli¬ 
cate' included in the involucre, irregularly 4-6-lobed after the ex- 
sertion of the capsule. Calyptra free or, toward the base, adnateto 
the perigynial tube. Capsule globose or slightly elongated, the 
valves of 2 or 3 layers of cells, the walls of which exhibit numerous 

brown nodular or imperfectly semiannular thickening-s. Elaters 
bi.spiral. ^ 


Key to file Species* 


Stems 6 mm. long ; leaves in sterile and lower part of J plants somewhat obliquely 
inserted and succubous; median leaf-cells 16-36 ^ ; antheridia single or in pairs; J 
bracts nearly always margined with radially elongated cells. i. ^f, Bolanderi, 
Stems 5~8 o mm. long; leaves always transversely inserted and canaliculate-concave or 
subcomplicate ; median leaf-cells 16-28 fi ; antheridia in groups of 2-6 ; Q bracts 

w ^ — -A A A __ — 1 ■ 9 


very rarely submarginate 


2. vl/. 


I. 


1872. 


M.arsupella Bolanderi (Aust.) Underw. Zoe, i; 365. 

Sarcoscyphus Bolanderi Aust. Bull. Torr. Bot. Club, 3: 9. 


1890. 


Hist. 2 


Nardia Bolanderi Aust.; Underw. Bull. Ill. State Lab. Nat. 


113 


1884. 


ense y and intricately caespitose, lurid green or dusky red, 
o ten ac 'ening . stems prostrate or ascending at apex, rarely sub¬ 
erect, 2- mm. long, .1-.22 mm. in diameter, simple, sparingly 
ranched below, or innovating from the axils of the 9 bracts, fur- 
nis le to the ape.x in most cases (especially in the 9 plants) with 
some\\ at copious colorless root-hairs ; leav'es close or distant, 
vana e in s^e and position, ovate-orbicular, usually broader than 
ong, .14-^5 length. .22- mm in n-irii-L cnhtranQverse 


.22-. 5 5 mm. in width”^ subtransverse 

plants and toward the perianth in the 


mic erecto patent in i plants and toward the perianth in the 

,0 *s^ rnostly patulous-subvertical (turned toward the dor- 

a aspect o the stem) and succubous, sometimes obscurely 
I concave, occasionally subcomplicate, rarely almost 

ane, emargmate-bilobed yi—Yi their length, the sinu.s acute 

IptC lobes triangular-ovate, mostly obtu-se; 

marcrin ^ thiu-w'alled, with small or obsolete trigones, the 

cion era I 16-25 /k sometimes becoming a little 

'’6 /T r H- ^ rnedian mostly'’ rounded-hexagonal, l6- 

broun iri exposed parts containing a diffused reddish- 

in ^ioicous : antheridia single or more commonly 

brarts ^ ^1 shorter than their long diameter, the ^ 

en istmctly bordered with subquadrate cells a little elon- 
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gated radially, the dorsal margins usually subrevolute : 9 bracts 
3 or 4 pairs, rather abruptly 2-6 times larger than the leaves, 
nearly always distinctly marginate with radially' elongated often 
more highly colored cells 25-45 it in greatest diameter, median 
cells oval-elliptical, 25-50 ^ ; inmost pair of bracts finally' the 
largest, more or less highly' connate, forming an exserted peri¬ 
anth-like, cy'lindrical or goblet-shaped involucre from a some¬ 
what obconical base, emarginate-bilobed (rarely' trilobed) 
their length ; outer bracts transversely' inserted, erecto-patent, 
bilobed their length, otherwise entire or slightly repand, the 

lobes obtuse : perianth subpyriform, a little shorter than the invo¬ 
lucre, free in the upper third or half, with 4—6 connivent lobes at 
the mouth : caly'ptra mostly' of two lay'ers of cells : capsule dark 
brown, globose, .4—.45 in diameter, the walls of the cells with very 
numerous nodular thickenings ; seta 2—4 mm. long. 

On or about rocks or on e.xposed banks, sometimes under 
chaparral ; hills and ridges of the Coast Range Mountains. San 
Francisco: Mission Dolores (Bolander), Clarendon Heights 
(Howe); Mt. Tamalpais and near Lake Lagunitas, Marin Co.: Pieta, 


Mendocino Co. (804); near Lake San Andreas, San Mateo Co. 
Often associated with CepJialozia divaricata, to which, sometimes, 
the more slender forms bear a superficial resemblance. Near Ivake 
San Andreas, it grows in company' with Scapania nejuotvsa, Nardui 
cf'criidata, Ccphalozia Tu)')iet'i, and Marsiipcllci onarginatix. ft is 
ahvay'S readily' distinguishable from the smaller conditions of the 
last-named species by its darker color, the often distinctly' succu- 
bous leav'es, the larger and thinner-walled leaf-cells, the nearly' al- 
way's marginate 9 bracts, the more exserted perianth-like involuoe 
formed by' the inmost pair of bracts, the fewer antheridia to each 
perigonial leaf, the smaller, darker, and more nearly'spherical cap¬ 


sule, etc. 


All of the minute European JMiiysupcUac described more re¬ 
cently' byr Limpricht and by Spruce seem to be abundantly' distinct 


I'/rt/ 


^ ^ -y- 

^om Marsupella Bolanderi The larger and otherwise different 

pliacelaia erythrorliiza (Limpr.) [under Surcoicvphus 

n Cohn, Krypt.-Fl. Schles. i : 248, 431- 1^77] po.s.sibly its 

ally', judging from specimens kindly' communicated by 

rofessor Limpricht. 


nearest 


•’^lessor Limpricht. 

The often obliquely' inserted, subvertical, and distinctly succu 
otJs character of the leaves in Marsupella Bolauderi serves to 
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bridge over one of the more important gaps between the genera 
Marsupella and Nardia as defined by Spruce and accepted* by most 
of the modern writers on hepaticology. 


Plate ioi. Marsi pellv Bolanderi. 


I. Plants, natural size. 

3* -^^pical portions of plants, showing innovations from axils of 9 l^racts, X 
4. Apical portion of a sterile plant, lateral view, showing succubous leaves, X ^ 3 - 

views of apex of different J plants, showing 

bracts, etc., X 23. 

8. ^ plant, X 23. 

9. ^ bract and antberidia, X 23. 

10. A sterile ( 9 ?) plant, X 23. 

II. Cauline leaf, X 23. 



13- 

14 - 



Cauline leaves, outer (conve.x) face, X 23. 

Cauline leaves, inner (concave) face, X 23. 

Involucre, opened to show perianth and sterile archegonia, calvptra removed, 


15. Margin of cauline leaf, X 225. 

16. Part of 9 bract, from one of the pair 



subtending .the perianth-like in- 


'olucre, showing the radially elongated marginal cells, X 225. 

Figures 10 and 15 from the original specimen ex herb. Austin ; 2, S, and 9t 

Tamalpais; 3, 12, 13, near Lake San .\.ndrea.s, San Mateo Co.; 4-7. il, 14, and 16, 
near Lake Lagunitas, Marin Co. 


2 . M.AR^L'PELL.A. EM.\RGIXAT.\ (Elirli.) Dumort, Comm. Bot. 1 14 


1822. 


Jimgmnannia cmarginata Ehrh. Beitr. 3 : 80. 1788. Hook. 

Brit. Jung.//. py. 1816. 

Sarcoscyphos Ehrharti Corda ; Opiz, Beitr. 652. 



1829. 


1821. 


cmargmahis S. F. Gray, Nat. Arr. Brit. PI. i : 694 


ariable in size and habit, usually stout, loosely or somewhat 
cnse y caespitose, green or often yellowish- or reddish-brown, 
sometimes dark purple: stems commonly erect, .5-8 cm. (mostly 
i~4 cm.) high, simple or dichotomously branched, usually desti- 
ute of root-hairs except near base and on the numerous basal sto- 
ons . ea\es rather firm and rigid, transversely inserted, canalicu- 
a e concave or subcomplicate, patent or erecto-patent, mostly 

approximate, often imbricate toward the apex, quadrate-orbicular. 

• 3-9 mm. in diameter, from a broad base embracing one half the 
m, emarginate orbilobed, the obtuse sinus rarely* descending 

ourth the length of the leaf, the lobes broadly* ovate, ob- 

■ _ ’ ¥ _ 

* See footnote, p, 
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tuse or rarely acute; leaf-cells oval or round-hexagonal, the 
median 16—28 //, the marginal usually a little smaller, all with 
large trigones: dioicous : antheridia in groups of 2-6, on stalks 
equaling their vertical diameter or sometimes twice as long, the 
bracts often with slightly revolute margins : 9 bracts 2-4 pairs, 
gradually 2 or 3 times larger than the leaves, very rarely siib- 
marginate, the inmost pair highly connate, exserted or immersed, 
one or two of the exterior pairs sometimes connate at base, lobes 
similar to those of leaves, median cells 25-34/<: perianth some¬ 
what shorter than bracts, 4—d-l'obed: capsule yellawish-brown. 
oblong-globose, .54—.7 mm. in length ; seta 2-10 mm. long. 

On a moist roadside bank near Lake San Andreas, San Mateo 
Co., Apr. 20, 1895—in company with the foregoing species. 


18. GYROTHVRA M. A. Howe. Bull. Torn Bot. Club, 24; 201 


1897 - 


somewhat sparingly 


angles. 


Stem creeping, foliose, subsimple or . _ 

branching, radiculose. Leav'^es succubous, entire, alternate ; undei- 

leaves present, free, bifid, segments narrowly lanceolate or subu¬ 
late ; walls of the leaf-cells with triangular thickenings at the 

Antheridia short-stalked, in the axils of smaller saccate 
leaves, forming short median or, at first, terminal .spikes. - bracts 
2—4 pairs (commonly 3 pairs). Perianth terminal, confluent for 
half its length or more with the bases of the bracts, the greater part 
of the calyptra, and the tissues of the stem, to form a thick-walled 
tube (perigynium), with a small bulbous or saccate base, pori- 
gynium erect or ascending, making, at maturity, nearh a tig it 
angle with the stem. Capsule cylindrical, long-exserted, de itscinf^ 
spirally by four very long and slender valves ; capsule-\a ves o 
two layers of cells, the walls wholly destitute of spiial. semian 
nular, or other local thickenings. Platers free, bispiial. acute or 
bluntly pointed ; spores minutely papillate. “ Involuce um o 
the sporogonium foot well developed. 


I- Gyrothvra 


NDERWOODIAXA 


M. A. Howe, /. r. 202. pi. 3 ^’-' 


Plants rather lar 


7 03 . 


i luius ratner large, 1-2 cm. tong, 

•mpact light green"tufts; stems creeping, thick, often k ^ 

ttened dorso-ventrally, .5-.65 mm. in diameter, abou j 

de in cross section, very densely radiculose, shg it } nrhes 

'Ox, subsimple or with a few irregularly dispose atera la 

A •. . - r . ..nf neri.n-mum ; root-nair.s 


long, 2-4 mm. wide, mostly in 


01 Willi d ICW 11 1 . . V»Qi*r< 

female plant innovating from near base of perigynium 
■g, nearly colorless or of a dilute yellowish-brown 1 , - 
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times tinged proximally with purple, springing in older parts of 
the stem from oblong or linear dark-purple callosities, made up 
of the closely coherent root-hair bases and of other ventrally 
elongated cells ; leaves obliquely inserted, linguiform or oval, 
succubous, rather close, translucent, scarcely decurrent dorsally, 
often crowded and suberect at stem-apex, marginate, 1.7—4 mm. x 
1.4—2 mm., commonly concave below, apex decurved ; cells of 
the margin quadrate or oblong, equaling in size the adjacent or 
twice as large; other leaf-cells mostly' quite regularly'’ pentagonal 
or hexagonal, 25—70/''- '*1 diameter, oblong and larger towards the 
base; all with conspicuous trigones : underleaves free, often wine- 
colored, .6-1 mm. long, bifid ^ their length into narrowly 
lanceolate or subulate segments, usually running out into a single 
.series of cells at apex, concealed by the dense mat of root-hairs 
except in the y’ounger portions of the stem : perigymium tubular, 
i—i }4 rnm. in diameter, and, with the free portion of the perianth, 
3-4 mm. long, erect or ascending, nearly'’ at right angles with the 
stem, tinged with purple ventrally, bulbous or saccate at base; wall 
of perigynium-tube 5-20 cells in thickness: 9 bracts 2-4 pairs 


- 


more 


(commonly 3 pairs), entire or repand, similar in form to the 
leaves, margins approximate at base dorsally', distant ventrally: 
uppermost pair inserted at about middle of perianth-tube or 
rarely', at two thirds its height, erect, apex and dorsal margins 

reflexed and e.xposing the perianth, or closely' appressed 
and wholly concealing it; next lower pair usually inserted at about 


narrowly 


..wv/iiv wiiucdiuig It, next lower pair usually msertea at duuuL 
one third height of perianth-tube, more broadly' reflexed; the one 

or two basal pairs but slightly' attached to perigy'iiium; bracteoles 

inconspicuous, sometimes subentire and slightly' adherent to 

ase of bracts ; bulbtis of perigynium without radicles, but a 
ense tuft of root-hairs springs from the stem just back of the 
bulbus and long root-hairs come from the cells of the involucral 
eaves near their bases : perianth free for length, tree 

portion nearly echlorophy'llose, subtubular, somew'hat inflated bC' 

low 1_• 


t » 4 y •'J vA L/C Cl U L41 Cv I I lid-— 

o\\, contracted and lax above, crenulate at mouth, 3—5 cells thick 

at juncture with perigynium-tube, 2 cells thick at mouth : calyptra 

eshy, upper third or fourth free at maturity' -3-6 cells in thick- 
ness* . —1 . . . 4.U/> 


dioicous ; archegonia several, the unfertilized raised on the 

portion of calyptra: male plants more slender, 

an len la (1—6) in the axils of smaller saccate leaves, forming 


ressed 


pi'es o 3—6 pairs of leaves decreasing in size upw'ards, appi 
apices patent or recurv'ed, or, in uppermost pafr, erect; antheri 12 

elipsoKlal or pyriform, .15X.24 mm., on pedicels ■ 
slender ste"'" ^~ » r 


/ 


as long 

creninw^ 


o- 


ry’ slender, 3.3-6 mm. X.13-.17 mm., widely spreading 


w 


her 
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dry, attached spiro-radially to a basal disc composed of larj^c 
hyaline cells, flexuous, contorted, or spiral, when moistened— 
always with a spiral twist at the apex ; foot of sporogoniiim form¬ 
ing a more or less goblet-shaped “ involucellum ” ; seta i cm. 
long; elaters bispiral, very rarely trispiral, acute or subobtiisc, 
210-420 //X 12-15 ; spores about 12 n, minutely papillate. 

Lxsicc. Hep. Am. 184. 

Near Eureka, Humboldt Co., June, 1896 (no. 1026); collected 
also by Prof. John Macoun (herb. Underwood), on earth in a 
brook, Burrard Inlet, British Columbia, April 6, 1889, and on rocks, 
British Columbia, April 29, 1889; and by A. A. and Iw Gertrude 
Heller, near Montesano, Chehalis Co., Washington (June 7, 1898, 


no. 4289). 

The leaves of the British Columbia and Washington plants 
stand with their margins more often erect than in the Californian 
specimens, upon which our description and figures are based. In 
the sterile condition, GyrotJiyra somewhat resembles the larger 
forms of Nardia scalaris —also collected by Macoun on Vancouver 
Island (Can. Hep. 80)—but can readily be distinguished by the 
margined, linguiform, more translucent leaves, and by the bifid 

underleaves. 


The j bracts, though more or less apparently paired, are in a 
strict sense alternate like the cauline leaves, and a single unpaired 
leaf is sometimes found to occur inside the pair we have described 

^s the uppermost. 

It should be remarked that the actual dehiscence of the capsules 
has not been observed, but the extremely long valves, which on 
being soaked out take easily a position strongly suggestive of the 
paring of an apple, the spiro-radial attachment to the basal disc, 
the never failing spiral twist of the v'alve-apex, and the spiral lines 
readily discernible on the surface of the embryo capsule (fig- to) 
tiiake, in our judgment, the induction that the dehiscence is .spiral 
so safe and certain that we have felt no hesitation in so desetibing 
it and basing the generic name upon this character. The absence 
of thickenings in the walls of the cells of the capsule v'alves E 

•toteworthy. Schiffner states* of all 


nac: 


Schiffner states* of all the Jungcruiam, 
‘‘ Die reife Kapsel besitzt eine aus 2 bis mehr 

t-ngler and Prantl, Nat. Pflanzenfam. •' 7*- ^^93* 
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bestehende Wand, deren Innenschicht in iliren Zellen stets Ver- 
dickungsleisten enthalt. In Gyt'otliyrn, tlie trans\'erse walls of 
these cells usually appear a trifle thicker than the longfitudinal, but 
the walls are otherwise wholly without traces of local thickening. 

In lespect to structure of the sporogonial eiiv'^elopes, Gyrothyra 
is one of several interesting transitions from the ordinaiy Junger- 
mannia type to the various pouch-bearing genera. Considered 
from this point of view and from certain other gametophytic char¬ 
acters, its nearest affinities are undoubtedly to be found in that 
section of Aardta represented by Nardia Jiacmatosticta (Nees) 
Lindb., of turope. In manner of dehiscence of capsule it recalls 
the marsupiiferous genus Kantia ; but the v'al\'’es of Gyyothyrci are 
much longei and their cell-walls lack the local thickening, while, 
of course, no generic comparison of the two is necessary so far 

as the gametophore is concerned. 


Plates 102 anu 103. 

Cl Y R OTU Y K A U N OERWOODI .\'A. 



1. Entire 9 plant, X 5 . 

2. Cauline leaves, yc i8. 

3 * Marginal and adjacent leaf-cells, X 225 


tral callosity from which the 



7 - Antheridium, X 40. 


14. Cells of inner surface of capsule valve 
5 - Elaters and spores, X 137. 


X 150- 
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19.. NARDIA S. F. Gray 


dins] 


ate. 

u 


I : 694, 1821. 

Mcsophylla Dumort. Comm. Bot. 112. 1822, 

Aliadaria Corda ; Opiz, Beitr. 652. 1829. 

I lants medium-sized or small. Stems creeping or ascendino- 

rarely suberect, simple or with a few latero-ventral branches : root- 
Jiairs usually long and numerous, often reddish. Leaves alternate, 
obliquely inserted and succubous or nearly transverse toward the 
peiianth, often v'ertical-connivent, subreniform to orbicular-ovate, 
entire or merely repand, rarely retuse at apex, sometimes margin- 

Lnderleaves present, lanceolate or subulate, or (in our specie.s) 

. * 1 s Or paroicous. Androecium in dioicous species 

erminal or median, S bracts saccate, otherwise similar to the 
eaves, antheridia mostly in groups of 2—4. Archegonia terminal 
on t le main stem. 9 bracts 2—5 pairs : in the subgenus Euuardia, 
tne superior opposite, connate in pairs, fused with the base of the 
I^riant 1 and the hollowed-out stem-apex to form a perigymial tube, 
11s sometimes ventrally bulbous-thickened, perianth small, rather 
ce icate, included ; in the subgenus Eucalyx, perianth firm, much 
e.\'.seite , ovoid to obovoid-prismatic, 4—5-carinate and abruptly 
con lacted to a short subtubular mucro at the mouth or carinae 
panting and the apex conical and plicate, the superior bracts more 
or ess adnate to perianth (or—more accurately, perhaps—borne on 
le e.xcavated stem-apex) Calyptra free, surrounded at base by 
e un ertilized archegonia. Capsule globose-oval, dehiscing by 

v’alves ; cells bounding the inner surface of the valves 

wit/ semiannular thickenings, those of the outer surface 

1 1 CO umnar or nodular thickenings ; seta rather short or moder¬ 
ately long. Elaters bispiral. 

Both of the species described below belong to the subgenus 
cay.x^ which passes gradually into the genus Jungerniaunia. 

iitmdata, in which the 9 bracts are often only very' slightly' 

base of the perianth, stands on the border line be- 
een Em dux and Jiins^cnnaiuda and would be about eauallvwell 


the either group, Nardia scalat'is (Schrad.) S. F. Gray', of 

subgenus Ext nardia, has been collected by' Professor Macoun 

Thi Island and may be e.xpected to occur in California, 

may be readily distinguished from either of the following 

species b tr. ° ” 

y tne presence of lanceolate or subulate underleaves and 

DV th^ --• 


clud d trigones of the leaf-cells ; the perianth is in- 

— "^^ithin the involu cre formed by the bracts and bracteole. 

footnote, p. 3^. 
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Key to ttie Species. 

Stems 3-8 mm. long, .I 5--35 nim. in diameter, root-hairs colorless or yellowisli; leaves 
.4-1.3 mm. long, usually broader than long, margined by enlarged cells or immar- 
ginate, slightly or not at all decurrent, median and superior leaf-cells 25-40 ji ; 9 
bracts more or less adnate to perianth at its extreme base. i. . crcnulaUi. 

Stems 10-20 mm. long, .27-.64 mm. in diameter, root-hairs reddish-purple (occasionally 
decolorate); leaves .9-1.7 mm. long, usually longer than broad, mostly patenl-hori- 
zontal and but slightly overlapping, obscurely if at all margined, decurrent, median 
and superior leaf-cells 32-60 ; the inner 9 bracts adnate to perianth for two thirds 

its length. 2. N. obovotn. 


I. Nardia crexulata (Sm.) Lindb. Act. Soc. Sci. Fenn. lO : 5 - 9 - 

1875. 

Jungerma)inia crcmilata Sm.'Eng.'Qot. pi. 146^. 1805. Hook. 

Brit. Jung. //. J7. 1816. 

Jungmnanniagmcillima Sm. Eng. Bot. pi. 223S. 1811. 

Jungermannia cremdata gracilliina Hook. Brit. Jung, pi-}!• 

1816. 


Jungennanma GentJiiana Hiiben, Hepaticol. Germ. lO/- iS 34 ' 


NardiagracilliDia Lindb. Act. Soc. Sci. Fenn. lO : 53 ^‘ 
Nardia crciiidata gracilliina Lindb. Muse. Scand. 8. 



Jungermannia rubra Gottsche; L^nderw. Bot. Gaz. 13- 

pi. 4. 1888. Bolander, Cal. Med. Gaz. 1870: 184 (40) (nanie 

only). 1870. 


More or less red or brownish-red, very rarely green through' 
out, gregarious or forming thin compact mats : stems rather slen- 
der (-IS” 3 5 oim. in diameter), 3—8 mm. long, prostrate, asceiid- 
ing at apex, simple or often sending out flagelliform latero-ventra 
branches; root-hairs numerous, moderately' long, colorless or 
slightly yellow; leaves subcartilaginous, obliquely attached, slightly 
or not at all decurrent; those of the fertile stems usually crowded, 
subv'ertical, concave or nearly plane, broadly' rounded-ovate or 
semiorbicular, .4-1.3 mm. long, .54-1.4 wide, entire or repand, m 
mo.st cases distinctly' margined by a single series of enlarged qoa 
rate thick-walled cells, leaves of the sterile stems and flagella com- 
rnon y distant, smaller, longer than broad, oval or elliptical, patent, 
o ten not at all or ob.scurely marginate ; leaf-cells with walls weak) 
uc 'ened at the angles, the superior and median 25-40 the niar 
t,ina o ten 2—3 times as large (in surface area) as the next a ja 
cent, cuticle irregular and minutely hy'aline-punctate : underlca'O-' 
wanting or very’ rarely’ present in assoefetion with the 9 bracts 
loicous . androecium terminal, S bracts 3—10 pairs, concave, mar 
gined, suberect, imbricate; antheridia usually in pairs, globose. 
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.16-. 2 mni. in diameter, short-stalked, accompanied by a few short 
paraphyses : 9 bracts gradually larger than the leaves, more re- 
pand and commonly more conspicuously marginate, crowded and 
suberect or rather loosely disposed and spreading, the uppermost 
one or two more or less adnate to the base of the perianth or to 
the perigynial tube formed by the hollowed-out stem-apex, the 
very rarely occurring bracteole small, obovate, semiorbicular, or 
linguiform : perianth usually tinged with red or purple, nearly im¬ 
mersed or exserted ^ its length, subcomplanate-ovoid to nar¬ 
rowly obov^oidor prismatic, 1.5—2 mm. long, .8-1.3 greatest 

width, nearly always, especially when young, distinctly' quad¬ 
rangular (rarely'’ pentagonal), the angles often incrassate (of two 
lay'ers of cells), the perianth wall otherwise unistratose except in 
the basal third or fourth, the mouth at first abruptly* contracted 
into a very short subtubulose mucro, rather obscurely* ciliolate- 
denticulate, at length lacerate : caly*ptra often reddish or purple, 
■unistratose toward the apex, otherwise bistratose: capsule dark 
brown, ovoid, .7—8 mm. in greatest diameter, the wall consisting 
ot two layers of cells; seta 4—10 mm. long; spores brown, 13- 
t6/i, veiy minutely* granulate ; elaters brown, bispiral, attenuate 
at the extremities, contorted, 80—120 u long, 8—13// in maximum 

width. 

E.ksicc. Hep. Am. 200. 

On moist, usually* exposed banks in the Coast Range Moun¬ 
tains, especially* near the sea. Mendocino (Dr. H. N. Bolander); 
Santa Cruz (W. G. Farlow, May*, 1885), Santa Cruz Mountains 
(L. M. Underwood, August, 1888); near Lake San Andreas, San 
Mateo Co.; Bolinas, Marin Co. (\V. A. Setchell); near Cazadero, 
Sonoma Co.; Mendocino (582, 591,620, 682); Eureka (90-f 9 - 4 .)- 

The Californian forms mostly agree with Gottsche's Jitngcr- 
^fidunia rubra, founded on a specimen collected on “ metamorphic 

sandstone, quite near the coastat Mendocino by Dr. Bolander, 

Jimgcrinannia rubra seems to us not to differ in any* essential 
^•■ructural characters from the European conditions of ^ardia croi- 

idata which have at times been known Jungerviannia gracilliuia 

tindy. GcntJiiana. Leaves conspicuously* margined by* cells 2 or 3 
times the size of the adjacent occur in the Californian specimens, 
though rarely*. In general, the leav'es here are only* submarginate. 
Eut both Californian and European specimens show such extremes 

'aiiation in this particular in different parts of a single tuft or 
^''^n in different parts of a single plant that this character cannot 
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be given much weiglit. The leaves are sometimes slightly more 
decurrent than we have observed them to be in European forms. 
The wall of the perianth is often two cells thick at the angles but, 
we have never found the angles externally papillose-serrate. 


2. Nardia onov.ATA (Nees) Lindb. Bot. Notis. 1872: 




Jitngcnnaunia obovata Nees, Naturgesch. Kur. Leberm. i : 

1833- 


1 


Southbva obovata Lindb. Hartm. Skand. FI. 2 : 130. 1871, 



Bright green to brownish-red, loosely caespitose : stems rather 
stout (.27—64 mm. in diameter), 1—2 cm. long, prostrate or as¬ 
cending, simple or innovating abov’e in fertile plants, very rarely 
otherwise branched ; root-hairs abundant, long and fasciculate, 
reddish-purple or occasionally decolorate: leaves rather firm in 
te.xture, distant or slightly overlapping, the lower obliquely' at¬ 
tached (at an angle of about 45°), patent-horizontal, the upper 
more transv'ersely inserted, divergent and subsquarrose or some¬ 
what erect, all orbicular-ovate from a narrowed, concave, sheath¬ 
ing base, plane, slightly concave or convex in the upper half, -9" 
I./ mm X mm, dorsallv' decurrent, entire or subrepanti, 

the apex very obtusely or subtruncately rounded, rarely retuse; 
leaf-cells thin-walled, usually with small trigones, the sparse or 
modelately abundant chlorophyll-bodies finally^ disposed near the 
veitical (lateral) walls, median and superior cells 32-60 
marginal often subquadrate or a little elongated radially' and form¬ 
ing an obscure border, cuticle delicately striatulate-papillat^ • 
underleaves none : paroicous : antheridia in pairs, short-stalked, 
accompanied by a few short paraphyses, borne in the saccate bases 
o the lower 9 bracts and adjacent leaves : 9 bracts 4-6, larger 
t lan the leaves, obovate, erecto-patent, commonly' reflexed at the 
apices, the superior 2—4 very' highly' adnate to the perianth, but 

not connate . perianth elongate-obovoid, free from the bracts only 

in t e terminal third, the free portion scarcely' projecting bey'on 
le uppeirnost bracts or included, thin, composed of oblong, 
near y hyaline cells, plicate toward the subentire or lobate mouth. 

0,1 the banks of a shaded slough, Blue Lake, Humboldt Co., 

June 3, 1896(1002). 


Aardia obovata has not before been recorded, we believe, l< 
America, and as the above specimen is wholly' sterile, its referem 
to this species is open to some question. With the exceptio^i' 
the color of the root-hair.s—which show onlv 


very 
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of reddish-purple—the agreement with European specimens of 
Nardia obovata is, ho\vever, so close that at least until more com¬ 
plete material is obtained we can do no better than to identify it 
with this species. In European specimens the root-hairs are some¬ 
times colorless in certain parts of the stem, though we have never 
observ^ed in these any such widely extended decoloration as in our 
Humboldt County plant. In regard to characters of leaves and leaf- 
cells, the correspondence between the Californian specimen and no. 
S/Ort of Jack, Leiner, and Stizenberger’s Kryptogamen Badens is 
especially striking. The larger, more" ovate, more distant, more 
patent-horizontal, and occasionally subsquarrose leaves stand in 
the way of referring the plant to Nardia hyalina (Lyell) Carr., 
while the firmer, subtruncately rounded, occasionally emarginate- 
retuse, decurrent leaves, and the more distinct trigones seem to 

preclude the possibility of its being any condition of Jimgerniannia 
riparia Tayl. 


20. JUNGERMANNIA* L. /. p. (?) Sp. PI. 1131. 1753* 

Rupp. F"!. Jen. 345. 171S. Dumort././. uiax. 

Rec. d’ Obs. Jung. 16. 1835. 

Jnngcrmannia § AploNa Dumort. p. p. max. Syll. Jung. 47. 


>831. 


p.p 


1874. 


Liochlaoia Nees, G. L. & N. Syn. Hep. 150. 


1845. 


A 


^nd Proc. Bot. Soc. Edinb. 15 : 508. 


Trans 


1885. 


Profes 


ssor Schiffner (Eng. & Prantl, Nat. Pflanzenf. : 82. 1S93) has di.scarcled 

Jfffliptrffiannia altogether as a generic name inasmuch as the Jun'^ey'mctnnm of modern 
^wthors has come to bear little or no resemblance to the group recognized under this 
nanie b\ Linnaeus. Juugeryfiaunia lauceolidto (Lwchlacna laticeoliita iS»ee.s) is the 
^representative of the Linnaean Jinn^pertnotniia .species of 1753 found in any 
conception of the genus and this same Jufv^ey^fitdftuux Idvccoldtti of Linnaeus if 
^ ^re to interpret his species bv the synonymy alone — was, according to Lindberg, a 
fixture of several species none of which was the Jumpc'fyfxdfifiitj laucfolcitu as known 
!^ ay, even though one or two of them did belong to the group ^^xlplozia^ Dumortier 

ided w’hat was X^hof Jum^ertudunidy after several excisions had been made, 
nine sections, two of which w^ere Aplozia and Lophozut. In 1835 elevate<I 
phobia to generic rank, retaining the name Jungo'fxianniti for his former .section 

None ot the Linnaean specific names appeared under his Lophozui and none 
^ ^ e species recognized in the first edition of the Species Plantarum would have nat- 
ly found a place in this group. The Linnaean name Jungermannia lanccohUiU 
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Plants mostly of medium size. Stems creeping or ascending, 
less commonly erect, simple or bearing a few laterowentral 
branches, sometimes with one or two innov'ations from below the 


perianth; root-hairs usuallv 


long 


and moderately abundant. 


Leaves alternate, obliquely or almost longitudinally inserted and 
succubous, or transverse throughout, mostly patent-horizontal, 
rarely semi vertical, oblong-elliptical, oblong-ov’^ate, orbicular, orsub- 
reniform, never lobed, the margins ver)* entire. Lhiderleaves mostly 
wanting or small. Paroicous, dioicous, or autoicous. Andrcecium 
terminal or median, S bracts ventricose, otherwise similar to the 
leaves, antheridia mostly^ 1—3, short-stalked, with or without 
paiaphyses. Archegonia terminal on the main stem. 9 bracts 
scarcely different from the leaves, distinct from each other and free 
from the perianth. Perianth ovoid, cylindrical, or clavate, plicate 
in the conical upper part or very abruptly contracted to a short 
tubulai mouth, now and then somewhat compressed either laterally 
or dorso-yentrally. Calyptra free, surrounded at base by the sterile 
aichegonia. Capsule oval or globose, dehiscing by straight valves; 
cells bounding the inner surface of the valves provided with semi- 
annular thickenings; seta long or somewhat short. Elaters bispiral. 


decurrent 


Key to tlie Species. 


Leaves 


Leav 


Lea\ 


.^es 


ver) obliquely or almost longitudinally attached, mostly longer than broad. 

es transversely attached, clasping, mostly broader than long. 3. J- Donuoln* 
not decurren t, obliquely attached, elliptical-oblong. 2, / pumila- 

' has now come to have a definite meaning, however much it maj' have covered st 
le start, was given a place under Dumortier’s section Aplozia, which four years lat« 
e ns Jnngermannul. It therefore seems to us that, in the spirit at least o 

ntten law of residues,'* the .-//'Ats/V/ group is the logical heir to the generic iwnic 

g naunia. In 1874, however, Dumortier made an unfortunate and ( according 
our notions) an unjustifiable transposition of names by w^hich Jnngermannia was applied 

iV K while Jimgennantiia of 1835 was rechristened 

sibL othen recently followed by Massalongo, Evans, Heeg, Loitlesberger, and pos- 

to ^ statement by Professor J. B VVilbrand (Flora, 

T ^ Ludo\icus Jungerman” never wrote his name Iungerma//« but always 

Spruce, Arnell, Underwood, Schiffner, Pearson, and many 
n’s ‘he original spelling of the generic name by omitting one of the 

has hP. f r'" (Journal de Botanique, 7 : igl- ‘Sgj) ‘hat be 

his mm hiotanists, among them Herr Stephani, that Jungerniann wrote 

with M P V ^ ®|tigle n or w'ith the tw'o ;/’s. Under these circumstances, w'o 
Dius Mi Tr J ^ interfere with the spelling adopted by R«P- 

pins, xMicheh, and Linnaeus. 
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I. JuxGERMAxxiA BoLAXDERi Gottsche; Uiiclcrw. I 3 ot. Gaz. 13 : 

*13- pf - 5 - 1888. 

Pallescent, caespitosestems 2-30111. long, .3-35 nim. in 
diameter, prostrate or ascending ^?), simple or with infrequent lat¬ 
eral branches, sometimes innovating below the first pair of 9 
bracts; root-hairs nearly obsolete, colorless or ver)' dilutcl)' vcl- 
lou . leaves hyaline, rather soft, often flexuous or undulate, ap- 
pro.xiniate or slightly succubous-imbricate or on the sterile shoots 
somewhat distant, very obliquely or almost longitudinally affixed 
to the stem, patent-horizontal, orbicular-ovate, .8-1.5 mm. long, 
•7~^-8 mm. wide, usually longer than broad, entire or lightly re- 
pand, somewhat concave dorsally with the dorsal margin more or 
less infle.xed, those of the sterile stems nearly plane, all, especially 
the latter, strongly decurrent; superior leaf-cells 25-40 //., the 
marginal not differentiated, the basal 45—96 n, the thin walls 
scarcely or not at all thickened at the angles, cuticle smooth or 
s ightly roughened : dioicous (?): 9 bracts one or two pairs, 
wholly free from the perianth, the uppermo.st twice as lai ■ge as the 
eaves, more concave, and more transv'^enseh’ inserted, otherwise 
similar: perianth cylindrical-obov’’oid, abruptly contracted when 
voung to a small subentire or slightly denticulate subrostellate 
niouth, e.xhibiting finally 3—5 obtuse irregular folds in the superior 
alf. antheridia and sporogonia unknown. 

In ditches, Mt. Dana, altitude about 3 100 meters (Dr. H. N. 

holander, September, 1866). 

Jungcrinaunia Bolandcri is evddentl)" allied to Jungennannia 
Bpana Tayl. andj/. pumila With., yet is sufficiently distinct from 
either in the nearly rootless stems, the softer, strongly decurrent, 
almost longitudinally affixed leaves, and in the larger leaf-cells, of 
''hich the marginal show no (or extremely slight) tendency to be 
smaller than their neighbors and quadrate. The leav^es are usually 
broadest below the middle, while in fungcnnannia pumihi they are 
usually broadest at just about the middle. Of perianths we have 
seen but two and these were apparently enclosing unfertilized 
^irchegonia and were thus probably not fully and perfectly devel¬ 
oped. The larger of these was 1.4 mm. long and .8 mm. in 
greatest width, which was about the size of those seen by Dr. 
ottsche, judging from his figures and his scale of magnification. 

mouth in this was smaller, more nearly entire, and more ab- 
uptly contracted than in either fuiigermannia riparia or J. pumila 

in fact, almost liochlaenoid. Our description of the peri- 
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anth 


has been drawn in part from Gottsclie's fic^ures 

o *" * 


Sterile 


plants bear some resemblance to Xardia odovata but differ in the 
almost entire absence of root-hairs, the softer, more decurrent, 
and much more longitudinally affixed leaves. 

A tv pe duplicate oi JunFcruiaiDiui Bolandcri from tlir* hanrl of 


Di. Gottsche, together with his original pencil sketches of the 
species, is preserved in the herbarium of Harvard University, 


y. 


JiDigcrjiiamiia Dankola, J. 
W e have made an effort to see 


the remainder of Dr. Gottsche’s material of this and of his other 
Californian species, but without success. Dr. Gottsche’s herbarium 
in the possession of the Royal Botanical Museum at Berlin, but 
Dr. Hennings, in response to our inquiries, writes that the Gottsche 
collection is only partly arranged and that the Californian speci¬ 
mens desired cannot thus far be found. 

2 . JU.XGERMAXXIA Pu.MiLA With. Arr. Brit. PI. 3: 866. pL iS.f.4. 

1796. [ed. 3.] 

Inn sometimes brownish or blackening, forming thin, 

c ose y interwoven mats: stems creeping, commonly 

thn V 1^! ^pex, simple or sparingly branched, rhizomatous from 
thn Jiow and then innov'ating from the a.xils of 

v'pllnu^c^ V ^®<^t-hairs usually long and numerous, colorless or 
ticriinnc ^ ^ lower leaves loosely disposed, scarcely con- 

abont i '-'^ ^ affixed (line of attachment making an angle of 

thn iin ^ / stem), patent-horizontal, less commonly semivertical, 

ellinfiri^^^^K^ more transversely attached and more erect, all 

or nenrlx.'^ i x .27—.8 mm., obtuse, somewhat concave 

transDarptw slightly repand, not decurrent ; leaf-cells 

transparent, thin-u.li.^ -- . thickened at the 


“V piciiit, enure or slightly repand 
aS^tl^’ thin-walled, scarcely or not at an tmcRenea at c.. 

the ma'rcriff ^ little enlarged toward the base, 

late ^[^g^tly smaller and subquadrate ; cuticle finely striatu- 

spherinl underleaves none: paroicous: antheridia 

of saccate. '“Sly ■" the axils of 2-4 

functionity *1 ^ suberect, more or less enlarged leaves, these 

a so as $ bracts : perianth narmwKy rylindrical-obo 

^ • .1 K.,1 


void. 1 .3-2.5 X 


_ perianth narrovvdy cylindrical-obo- 

or third an7i^ mm., somewhat plicate in the terminal hall 

denticulate moutr narrowed to a small slightly hyahne- 


^ ^oist rocks, stone s in brooks, etc. 

We have been unable to see the third ediUon of Withering’s wo^ 


I 
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The occunence in California of this widely distributed species 
cannot be considered as demonstrated beyond the possibility of a 
doubt. It is inserted here on the strength of the existence in Pro¬ 
fessor Underwood s collection of a specimen from the Roy Her¬ 
barium labeled “ Bolander, Sept, 1866,” without indication of 
locality. From such an inscription it is natural to infer that Bo- 
lander was the collector. Dr. Bolander was upon l\It. Dana early 
in September, 1866, and according to his journal, for an extract 
from which w’^e are indebted to Dr. W. L. Jepson, seems to have 
spent the remainder of the month in San P'rancisco. Another 
specimen, how'ev'^er, from the Roy Herbarium, so identical with the 
former even in its algal associates as to make it practically certain 
that the two grew in the same tuft, is labeled “ Near McLeod’s 
Lake, B. C., J. Macoun, 26 June. 1875-’' A similar plant, though 
apparently dioicous and having larger, more ovate leaves, has been 
CO ected since that date by Professor Macoun in several localities 

hi British Columbia. 


J 


D.\xicol.\ Gottsche; Underw', Bot. Gaz. 13 : 


pi. 


-y 

J 


1888. 


uscous-brown, caespitose : stems prostrate-entangled, 6—10 
[ttm. ong, .18-.36 mm. (in attenuate conditions only .08-1 mm.) 

simple, sparingly dichotomous, or emitting a few lateral 

from near the base of perianth ; 


branches, auuiecimes innovating 
coot-hairs very long, colorless 


, . o.’-- or tawny, commonl}' wanting to- 

t le stem-apex and on the more slender stems and innovations, 

nioderately abundant ; leav'es somewdiat distant or con- 

nat^**^^^' ov'^erlapping and a little larger tow'ard apex of stem, 

‘ n or patent-horizontal, transversely inserted, concave, cmbrac- 

fciliL^^*'^ stem, decurrent, entire, those of the 




stems broadly orbicular to subreniform, .5—.9 mm. long, 

bic 1 ^ those of the attenuate sterile stems smaller, or- 

the^ broadly ovate ; superior and median leaf-cells 24-50 /<, 

^ ^''itb small trigonal thickenings at the angles, chloroplasts 
Rro ^'1 bodies rather few, the marginal cells slightly smaller but 

scarcely differentiated 

very minutely hyaline-papillate; underleaves none 

(paroicous ?): antheridia 
axils of hardi 

^ |)|*o . ----- 

anth are similar to the leaves though more erect; peri- 

cia ly obovoid, e.xserted, irregularly plicate toward the some- 


in form or color, cuticle nearly smooth or 


in pairs, short-stalked, in the 
y modified stem-leaves somewdiat removed from the 
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what abruptly contracted, at first crenulate-denticulate mouth: 
sporogonium unknown. 

In ditches, Mt. Dana, alt, about 3100 m. (Dr. Henry N. Bolan- 

der, September, 1866). 

€ 




Damcola is very closely allied to the Ji 


'plcxicaulis Dumort, (J. 


It dif- 


jC w k ^ m I C i mT LL ^ t X L4 1 • J. C vlll 

fers, however, in several more or less significant particulars and had 
best be considered distinct, at least until better known. We have 
been unable to find either perianth or antheridia in that portion of 
the type material preserved in the Grav^ Herbarium, and have 
drawn our brief description of these parts from Dr. Gottsche’s 
figures. What we have 


seen 


of the oricrinal 

o 


^ --- v^i Llic Ullglliai material consists 

mostly of slender and distant-leaved sterile shoots ; these, judging 
from the stouter stems which sometimes occur and which Dr. 
Gottsche sketched, probably do not fairly represent the species. 
From Jungennannia amplexicaulis, the Mt. Dana plant seems to 
differ in the dark brown color, the smaller size, the apparently 
prostrate (possibly ascending) stems, the smaller rather more dis¬ 
tant, more translucent leaves, and the less differentiated marginal 
cells. The two antheridia figured by Dr. Gottsche occupy the axil 
of the fourth leaf below the perianth, counting on one side only. 

(implexicaiilis {^J tcrsa^ is described by Nees, Lim- 
pricht, and Stephani as dioicous, but Lindberg (Kongl. Sv'. ^ 
Akad. Handl. 23'^: 39, 1889) states that it is paroicous. As rep- 
esented in Jack, Leiner, and Stizenberger, Kryptogamen Badens, 

^ricl c, the species is certainly paroicous, it being not 

cult to demonstrate collapsed antheridia with their still pet 

tent stalks, intermingled with a few paraphyses of various forms, 
the slightly saccate bases of the 9 bracts. In Gottsche and 

benhorst. Hep. Eur. nos. 359 and 511, we find paraphyses in 
xils of the 9 bracts, but detect no unquestionable antheridial 

^ ns. The occurrence of antheridia in the position figured h) 

he in Jiingct mcinma Dauicolci suggests the possibility 

^ ^^so nearer the archegonia. 

e perianth of Jungennannia amplexicaulis is when young 

abruptly contracted at the apex to form a small subtubulose 

Gottsche s figure of a very young perianth of ./• 

coia shows no appreciable contraction but it would appear that this 
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surrounds immature archegonia, when the contraction would natur¬ 
ally be less than at a little later period in the development of the 
perianth ; however, we suspect that there may be some difference 
in this regard between Jungermannia Danicola and /. amplcxkaulis. 

From Jungcrniannia spJiacrocarpa Hook, (including /. Itirida 
Dumort. and J. nana Nees), Jungcnnannia Danicola appears to be 
distinct in the transversely inserted, proportionally broader, more 
concave, more clasping, and more spreading leaves. 

21. LOPHOZIA Dumort. p. p. max. Rec. d’Obs. Jung. 17. 

1835. Schiffn.; Engler & Prantl, Nat. Pflanzenfam. iL 

84. 1893. 

Gymnocolca Dumort. p. p., 1 . c. 

DiplopJiyllum Dumort. p. p., 1 . c., 15. 

Jungcnnannia § Lophozia Dumort. p. p. max. Syll. Jong. 53. 
1831. 

Jungennawiia Dumort. Hep. Eur. 68. 1874. And of nearly 

all authors. 

Plants small to very robust. Stems creeping or ascending, 
simple, dichotomous, or with a few latero-ventral branches, often 
innovating from near the base of the perianth ; root-hairs usually 
numerous. Leaves alternate, succubous, or transversely inserted, 
with 2—5 (commonly acute) teeth or lobes, plane or more often 
dorsally concave, sometimes complicate-bilobed but never acutely 
carinate ; walls of the leaf-cells thin or with trigones at the angles, 
nev^er pitted or nodulose. Underleaves wanting or when present 
mostly small, lanceolate-subulate and entire, or bifid, or ciliate- 
fringed. Androecium terminal or median ; $ bracts sometimes 
'vith an additional tooth or lobe on the dorsal margin near the 
ventricose base, antheridia 1—9 (commonly i~3)» mostly short- 

stalKed, with or without paraphyses. Archegonia terminal on the 
main stem. u bracts distinct, free, usually somewhat different 
from the leaves, often with more lobes, and sometimes dentate- 
margined. Perianth oval, cylindrical, or cylindric-obovoid, pli¬ 
cate above the middle or sometimes only obscurely at the veiy 
mouth, the apex obtuse, or more commonly conical, or in some 

species abruptly contracted to a small tubulose mucro at the mouth. 

'al\ptra free. Capsule subglobose to elongate-ovoid, dehiscing 

) four straight rigid valves, these usually composed of three lay - 
<^>■5 of cells, the inner with semiannular thickenings. Elaters bi- 

spiral. 
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Key to file Specie^). 

Underleaves present (usually inconspicuous). 3. heferocolpa. 

Underleaves wanting (unless in association with J bracts). 

Leaves bilobed to below the middle, complicate, transversely inserted ; the dorsal 
lobe lanceolate, suberect or ascending ; the v'entral lobe ovate or oblong-ovate, 
patent-horizontal. 5^ X. ovata. 

Lobing or cleavage of the leaves not extending below the middle. 

Leaves unequally 2-5’lol)ed their length, the lobes acutely and in most 

cases spinescently pointed, the margins more or less spinulose-dentatc] 
median leaf-cells 30^60 i. l, incisa. 

Leaves 2- (rarely 3-) lobed their length, close or approximate, the lobes 
acute, occasionally apiculate, rarely .subobtuse, entire, the sinus broad ; me¬ 
dian leaf-cells 24-322. L. z-entneosQ- 

Leaves 2-lobed their lei^gth, usually distant or merely approximate, the 
lobes obtuse, entire, the sinus rather narrow. 4. L, ififhta. 


I. Lophozia incisa (Schrad.j Dumort. Rec. d’Obs. Jung. 17 




3 


Jungennannia incisa Schrad. S\’st. Samml. Kiypt. Gew. 2; 5- 
1797 - Schrad. Jour. Bot. 1801: 67. 1803. Hook. Brit. Jung. 


pi. 10. 


1816. 


. j j green or darkening, densely and intricately caespitose or 

''1 e } depiessed-gregarious : stems very short and thick (4—6 nun. 

^ • 2 y I . I IT 1 m sjc /-1 1 *1 • r . _ 1 * .4- /-wtip 


1 -. :3Leiiib very ijiiort ana iiiilk mti** 

^ ^ ascending, simple, once furcate, or sending out one 

01 w o ateral branches tow^ard the apex ; root-hairs numerous, long, 
CO 01 ess . eav'es usually close, commonly crow ded at stem-apex, 
p ica e crispate, succulent, almost transversely inserted or soine- 
V la o ique and succubous, subcomplicate, erecto-patent, sub- 

quacrate or ovate-oblong, .7-1.8 mm. x .5-1.7 mm., deeply {%~ 

/'' unequally 2—5-Iobed, the lobes triangular-ovate, acutely and 

spinescently pointed, their margins usually refle.xed 
‘j in the larger ventral lobes, more or less spinulose- 

entate. siniLses acute or rounded ; leaf-cells quadrate-hexagonal. 

tow'ard the base, the median 30-60 thin-walled, 
i^lacf small though distinct trigones, the abundant chloro- 

the oil-bodies usually aggregated near the middle 0 

the tl ’ ^“^lole smooth ; gemmae frequent, mostly in clusters at 

^ ^uf-lobes, irregularh’’ tetrahedral or cubico-.sphu''’' 

subulate underleaves sometimes 

dioicoii ^ bracts, otherwise wholly wantinii 

*^^^s closely crow'ded together tow'ard stem-ape' 

iPr#^nf _^ . 1 


sporr^h-j cr Closely crow^ded together toward stem-ape- 

I>iir 5 si.k' 77''* °''dina.y leaves ; antheridia single or . 

1 • . subglobose, . i 8-,3 nim. in diameter, on veiy shoit pedicel 

^ A m ^ 


‘^icimetcr, on very snun 
than lon.T ^ bracts a little larger than the leaves. broad( 

t,. eeply more abundantly dentate and nioi 
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A 

strongly crisped : perianth oval to elongate-obovoid, 2-3.5 «iini. 
X • 9~^-5 nini., bistratose at base, tlie plicate mouth ciliate dentate : 
seta 5 12 mm, long, capsule subglobose, reddish-brown, .7—1 
mrn. in diameter, the valves thick and rigid, of three layers of cells, 
the walls of the cells of the inner layers provided with very nu¬ 
merous annular or semiannular thickenings, those of the external 
ayer with similar but much less perfect fibers ; spores cinnamon- 
lown, 13—15/^, minutely granulate-papillate; elaters fusiform, 

50-145 « longr, 8- 


10// in greatest width, somewhat geniculate. 


On logs or decaying wood in moist places. Sisson, Siskiyou 
Co. (40, 41); near Mendocino (672); near Eureka (962). 

All our Californian specimens with the exception of no. 41 are 
stciile and gemmiferous, w'ith the leaves mostly 2-, less commonly 
3-lobed, otherwise subentire, the lobes, with rare e.xceptions, 
merely acute. Our no. 40, with leaves of this character, w'as once 
(Erythea, 4 . 4^. 1896) erroneously referred to Juugcnuivuna veu- 
tficosa Dicks., from which it may be I'eadil)' distinguished by the 
niore deeply and unequally lobed and more complicate leav'es, the 
smaller dorsal lobe being often inclined forw^ard somew’hat parallel 
to the stem, and by the larger, thinner-walled leaf-cells. 

Our description of the sporogonium has been drawn from a 

Montana 

European material. 

2- Lophozia vextricosa (Dicks.) Dumort. Rec. d’Obs. Jung. 17. 


specimen collected bv Mr. R. S, Williams and from 


18 


35 


Hrit. J 


J^oigennaunta veiitricosaT)[cks. PI. Crypt. 2 : 14. 1790. Hook. 


un 


g. //. 2 S. 1816. 


Jiifigiimatima porpJiyrolcuca Nees, Naturgesch. Eur. Leberm. 


2: 78. 


1836. 


de r ®"*®E-green, sometimes reddish-brown or subfuscous, 

' ^^ospitose : stems .5—1.5 cm. long, prostrate or ascending, 

I,.,- ^ often reddish underneath, the numerous root- 

mostly colorless 
"^3te. obliquely 


and rather short: leaves close or appro.xi- 


semiv ‘ ‘ ' inserted or almost transverse toward the apex, 

ciallv^T^^ spreading, slightly concave, now’ and then (esjx;- 
soft' superior) canaliculate or obtusely subcomplicate, often 

sinurb- flaccid, ovate-quadrate, 2- (rarely 3-) lobed. the 

incr 1 mostly’ rounded-obtuse, occasionally gibbous, dcscend- 

mref' lobes acute, occasionally apiculatc, 

> subobtuse, often erose through the formation of gemmae. 
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these marginal or more commonly in clusters at the apices of the 
lobes, irrecfular, somewhat tetrahedral or subcubical, mostly uni- 

■ o . ^ ^ 

septate; median leaf-cells rounded-hexagonal, 24—32 n, tngones 
distinct but variable in size, the cuticle smooth or slightly rough¬ 
ened : subulate or broader and bifid underleaves usually present in 
association with the ? bracts and sometimes on young “subfloral” 
innovations, otherwise wholly wanting : dioicous ; androecia term¬ 
inal, oval; $ bracts imbricate, transversely inserted, obtusely sub¬ 
complicate, ventricose ; antheridia in pairs or single, oval, .12-18 
mm. in greatest diameter, on short stalks composed of a single 
row of cells, accompanied by a few short paraphyses ; 9 bracts 
somewhat larger than the leaves, the inmost deeply and unequally 
2—5- (mostly 3- or 4-) lobed, often slightly plicate, the lobes 
acute or subobtuse ; perianth cylindrical-obovoid, 2—3 mm. long, 
I—1.5 mm. in greatest width, unistratose except at extreme base, 
the plicate mouth ciliolate-denticulate; calyptra mostly bistratosc. 

seta 10—I 5 mm. long ; capsule-valves purplish- or yellowish-brown. 
.9—1.1 mm. long, of three layers of cells, the inner with close an¬ 
nular or semiannular fibers, the outer with nodular or impetfect 
-semiannular thickenings ; spores yellowish- or reddish-brown, 
finely granulate-papillate, 12-14 ft', elaters fusiform, subobtuse, 

80-130/i X 8-10//.. 


On soil in moist places and on decaying wood. Mt. Dana at 
about 3100 m. alt., associated with LopJiozia Jictcrocolpn, 


inannia Danicola, and /. Bolanderi (Df. H. N. Bolander. Septeni 
ber, 1866); between Farewell Gap and Mineral King, Tulaie Co.. 

alt. 3500 m. (Coville and Funston, Death Valley Expedition, no 
^ 573 > -‘‘^og. 10, 1891); beside “ Horse Camp Spring,” above timber 

line, Mt. Shasta, alt. (est.) about 3100 m. (Howe, August, i 894 )- 
These three high-altitude specimens, the second nnd the 
others sterile, seem clearly to fall in the form-cycle of 
vcntncosa, agreeing essentially with the soft-leaved terricolous con 
ditions of this species from other parts of the world, as repiosente 

for e.xample, in Carr, and Pears. Brit. Hep. no. 
grow in densely compacted tufts, and the walls of the leaf-cells. 
the last two specimens especially, are but slightly thickened at t 
angles save in the more e.xposed parts. Lindberg and 
(Kongl. Sv. Vet. Akad. Handl. 23’: 50. 1889) would restrict 

application of the specific name vcntricosa to forms " hl^ ) 
developed trigones, but Lindenberg (Syn. Hep. Pmr. 86. 

'vho, it would appear, had examined original Dicksonian spc 
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nft 




form laxa, which possibly indicates that the form with well devel¬ 
oped trigones should be considered typical. 

The leaves of the Mt. Shasta plant hav’e a rather unusually 
pronounced tendency toward being complicate, but this feature is 
observable now and then in specimens from other localities. The 


' (/• 
par- 


form or variety inhabiting 

porpJiyroleuca Nees) is to be expected to occur ii 
ticularly, perhaps, in the northern coast counties. 

We have observed in North American specimens of Lophozia 
ventncosa the two kinds of coloration of the capsule noted by 
Limpricht (Cohn, Krypt.-Fl. Schles. i: 280, 281. 1877), but 

cannot determine that this character stands in any constant relation 
to other characters which ha\''e been supposed by some to distin- 

a ^ _ 


Jungcniiannia porphyrolcuca from J. 


In Austin’s 


Hep. Bor.-Am. no. 36, for instance, the purplish-brown or “violet- 
red-brown’ capsules occur on gametophytes which exhibit leaf- 
cells with the strongly developed trigones and roughened cuticle 


f /. porphy 




tncosa exists in Dickson’s Herbarium in the British Museum, Two 
scraps are, however, to be found there, under which is written, in 
pencil, in what is said to be Dickson’s hand. 


“ bid*- With. ed. 
ventricosa ^ ^ 




LophocoU 


The leaves of these. 


Q - --^- 

"■t the exception of the younger, are considerably less deeply 
^left than those in the figures of Micheli and Dillenius wliich Dick- 
cites, and in allusion to which he remarks : “ Folia in nostra 
profundius fissa, quam in figuris Michelii et Dillenii depinguntur.” 

Ingonous-prismatic perianth, twice as long as broad— 
"hich Dickson probably could not have described by ‘‘^vagina 
photroidca" —is present on one of the scraps. The reference to 
^ thiid edition of Withering would indicate that the inscription 
nder these specimens was written at least six years after the orig- 
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3. Lophozia heterocoepa (Thed.) 


Jlingerluaiinia hctcrocolpa Tiled. Kongl. Sv. Vet. Acad. Handl. 
1838: 52, 72. pi. I. 1839. [i^s J. Jictcrocolpos.'\ 

Jungennannia Miillcri Jietcrocolpos G. L. & N. Syn. Hep. 99. 
1844. 


Jungennannia U'attiana Aust. Bull. Torn Bot. Club, 3: ii. 
1872. 


Jungennannia Mulleri Danaensis Gottsche ; Underw. Bot. Gaz. 


13 : 114. pi. 6 . 


1888. 


\ ellowish- or lurid-green, densely caespitose or creeping 
among mosses: stems 6—15 mm. long, .12—.3 mm. thick, pros¬ 
trate or ascending, sparingly ramose, the 9 commonly continued 
through the development of an innovation from underneath the 
perianth, the median innovation sometimes accompanied by one or 
two lateral; root-hairs numerous, long, colorless : leav’es close or 
approximate, obliquely inserted, patent or sometimes subvertical 
toward the stem-apex, usually firm in texture, rarel)' somewhat 
soft and flaccid, not decurrent, orbicular-ovate or subquadrate- 
elliptical, .36—1 mm. X. 35—.8 mm., the superior usually somewhat 
concave dorsally, the inferior more or less arcuate-conve.v, all 

emarginate-bilobed jl—i their length, the acute or obtuse sinus 
commonly gibbous-recurv'ed, the lobes obtuse, rarely subtri- 
angular-acutate, those of the inferior leaves often slightly arc- 
uate-recurved; marginal and superior leaf-cells 16—32/^ (mosfl) 
~^-5 trigones well developed (6—11 ft), the cuticle "iti 
very obscure hyaline roughenings: underleaves small, 
late-subulate and subentire or bifid and sometimes sparing} 

dentate at base : gemmae frequent, brown, subglobose-ellipsoida, 

uni.septate, 24—30 nx 16—24 !>y borne on the apices of much mo • 
fled, larger-celled, 3-ranked leaves, these erect-imbricate in a more 
01 less elongated terminal spike : dioicous : S bracts unidentate 
on dorsal margin ; antheridia paired, on very short stalks : 9 bract 
gradually a little larger than the leaves and sometimes with repan 
margins, otherwise similar: perianth ovoid to obovoid-ob on^ 
I.5~2 mm. X. 9—1.2 mm., often apparently dorsal owing to ti’ 
ear y development of a strong hypogynous innovation, some" ^ 
aterally compressed in the upper half when v^ouiig, the 

mouth minutely denticulate. 


n. 


In ditches, Mt. Dana, alt. about 3 100 m. (Dr. 

September, 1866) ; Fish Creek, Mariposa Co. (Miss Edith 


J n 1 v 


Jungennannia Mulleri Dana 


eiisis (/• 


c. 









Lophozia 


109 


is stated that “ amphigastria ” are wanting, but an examination of 
the specimen sent by Dr. Gottsche to the Gray Herbarium dis¬ 
closes underleaves of the /. Mullcri-Jietcrocolpa t\'pc more or less 
concealed by the root-hairs, and Dr. Gottsche had evidently in¬ 
tended to represent these in his camera-Iucida tracings, especially 
in the figures published by Professor Underwood (/. c) under 
Xos. V., IX., X., XII., and XV. The leaf-cells of the Mt. Dana 
material are mostly less strongly collenchvmatous than those of 

f1 • . 


LohJi 


that we have e.x- 


amined, yet poitions of this same material show all the transitions 
to trigones of the normal size. The plant collected by Miss Byx- 
bee has larger leaf-cells, together with larger trigones, and in this 


respect 


hill 


Xees, but 


differs fiom that species in the usually obtuse leaf-lobes, in the 
9 biacts being entire (except for the median cleft) or merely re- 
pand, in the ovoid or obovoid-oblong perianth, which is not at all 
rostellate, and in the presence of transformed spicate gemmiparous 
-s. The perianths in this specimen are nearly all falsely dor- 

■ A ■ m ^ 


lea\ 

sal. 




emus Writes 'fructu tenmnali {rarius pseudoalariy' and his figure 
shows a terminal perianth. We have seen but one European peri¬ 
anth-bearing specimen of J. Jieterocolpa, which we owe to the kind- 
ne.ss of Dr. H. W. Arnell; in this about one fourth of the peri¬ 
anths have become falsely dorsal or lateral. In this, too, the peri¬ 
anths have only about two thirds of the length a.ssigned to the 
^rianths of the species of Lindberg (Kongl. Sv. Vet. Akad. 
andl. 23*: 1889), agreeing closely in this respect with the 

•mierican forms. 

Inasmuch as Limpricht (Cohn, Krypt.-Fl. Schles. i : 


276. 


i8-~ 


77 ) has 


5(tutHe 
"J- bar 




nsis Hook, (found in Herb. v. P'lotow, with the legend, 
'triensis N. v. E. Irland, Herb. Hook.! dd. N. ab. E.”) is the 

Clous $ nlanf Jtiugcyjnannia Mullcri and as Lindberg 

23^: 43. 1889) has observed 


Sv. Vet. Akad. Handl. 


ous 

^ ‘y to be referred to 


/. M'ullcri of authors ought prob- 


/. Jieterocolp, 


an 


inquiry 


ry- 


In response to 
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the original specimen of Hooker’s Juugcrmannia Ba}itricnsis, col¬ 
lected by Miss Hutchins at Bantry, Ireland, was still preserved at 
Kew, we receiv'^ed the following statement: “ There is no speci¬ 
men of this at Kew marked, ‘ Bantrv, Miss Hutchins.’ But on a 
specimen not localized is written ( I believe in Wilson’s handwrit¬ 
ing): ‘This is probably the specimen mentioned in Brit. Jung^'. 
See note to description of J. stipulacca' The note referred to 
contains the diagnosis of J. Bantriensis. A portion of this speci¬ 
men is enclosed.” This specimen prov'es to be Harpanthus Floto- 
vianus Nees. It is readily distinguishable from any of the Lophozm 
M'ulleri-hctci’ocolpa alliance by the decurrent leaves, the wholly 
smooth cuticle, the larger underleaves, and the short ventral 9 
branches, which here bear unfertilized archegonia ; some of the 


stems are gemmiparous at the apex, but the gemmiparous leaves 
are not transformed in any such way as in LopJioznx Jictcrocolpa- 
A comparison of this specimen with Hooker’s figure and descrip¬ 
tion precludes the possibility of its being the desired original. 

To the friendly generosity of Mr. \V. H. Pearson, we owe the 


ge of examining a specimen marked “ Jun 


g. Bantriensis 


privile 

Hook. Bantry. Coll. Miss Hutchins, Nov. 19, 1812. 

This Specimen, though sterile, we can easily believe to have been 
a part of the original material studied by Hooker. It agrees es 
sentially with Jungcnnannia HornscJmchiana Nees as represented 
Rab. Hep. Eur. 128, differing chiefly in the slightly sniallet 

leaf-cells and the more prominently verruculose-striolate or gt'^ti 

ulate-papillate cuticle. From Lophozia hetcrocolpa it differs in the 

larger (about 1.5 mm. wide) flaccid decurrent leaves, which are bi 

dentate rather than bilobed, the usually acute teeth being sep* 

inal 


in 


rated by a broad, shallow sinus, in the larger leaf-cells (margi 
and superior 28—50 tpj, in the v'ery distinctly roughened cutic 
and in the absence of gemmae. 


4 - Lophozia infl.ata (Huds.) 

Jnngermannia injiata Huds. FI. Angl. 511. ty/S 'J' 

Gymtiocolca inflaia Dumort. Rec. d’Obs. Jung, i/- 

• y^^^®"'’*^^i'hrown, or sometimes blackening, 'vith 

cia y in the darkt^ forms) a somewhat oleaginous lustre, ' 
orming soft closely interwoven mats : stems prostrate, ascen » 

or occasionally erect, 6-20 mm. long, .09-25 mm. in 
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mostly weak and slender, sparingly subdichotomous, or with a few 
lateral or latero-ventral branches, often innovating from near the 
base of the perianth j root-hairs short, scanty, colorless or yellow¬ 
ish. leav'es usually distant or contiguous, obliquely inserted, 
patent-horizontal to erecto-patent, now and then reflexed, orbicular- 
ovate to subquadrate-oblong, mm. x .2/-.S mm., some¬ 

what decurrent dorsally, concave or nearly plane, bilobed 
their length, the sinus rather narrow, more or less obtuse, the 
margin otherwise entire or slightly repand, lobes obtuse, nearly 
paiallel, rarely inclined toward each other or subdivergent, the 
doisal a little the smaller; leaf-cells rather thick-w’alled, with in¬ 
distinct trigones, the superior and median 24-40/i, the basal 
scarcely larger, cuticle smooth or obscurely striolate : underlea\'e.s 
wanting unless in association with the 9 bracts : dioicous : androe- 


cium terminal or median, <? bracts imbricate, concave, mostly 
broader than long, almost transversely inserted ; antheridia ovoid, 


j“ greatest diameter, on very short stalks, unaccompanied 

y paiaphyses ; 9 bracts often a little smaller than the leaves, 

• perianth much exserted, sometimes exposed to 
t e extreme base or even appearing stipitate, now and then falsely 
orsal through the dev^elopment of a “ subfloral ” innovation, pro- 
ate-ellipsoidal or elongate-pyriform, 2-2.7 mm. x .85-1.2 mm., 
in ated, smooth throughout or obscurely plicate only at the obtuse 
^pex, the wall bistratose in the basal third or fourth, the mouth 
1 ^ short connivent teeth ; capsule elongate-ovoid, its wall 
^ tiree layers of cells, the external layer with nodular or colum¬ 
nar thickenings, the others with semiannular ; spores 14-18//, 
granulate-papillate, elaters contorted, slightly attenuate at extremi- 
les, 120-180/^ long, 8—10// in maximum width. 

In sw'amps, on wet rocks, etc. 


The 


^It. Dana, Cal., legit H. N. Bolander” in herb. Underw'ood. 
specimen is wholly sterile, but w'e feel no doubt as to its 


dentit\ with the abov^e species. 


5. Lophozia ovata (Dicks.) 

J^^figennannia cn^ata Dicks. PI. Crypt. Brit. 3: ii. //. S.f. 6. 

D93- 

J^ingermannia Dicksoni Hook. Brit. Jung. pL 48. 1816. 

^iplophylliijfi Dicksoni Yinvaoxt. Rec. d’Obs. Jung. 16. 1835- 

^iplopkyll^id Dicksoni Trevis. Mem. r. 1 st. Lomb. III. 4 • 4 - 0 ' 
B577. 

green above, darker below, caespitose, often in compact 
mats ; stems 8—20 mm. long, simple or dichotomously 
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branched, prostrate-entangled or slightly ascending, rather rigid, 
beset with long root-hairs almost to the apex : leaves transversely 
inserted, of nearly uniform size throughout, .5—9 nim. long, not 
decurrent, bilobed to below the middle (f-f) vvith an acute sinus, 
complicate, the fold nearly a right angle but rounded ; lobes of 
about equal length, acuminate, obscurely crenulate towards the 
apex, the dorsal narrower, lanceolate, suberect or ascending, some¬ 
what parallel to the stem, the ventral ovate or oblong-ovate, 
patent-horizontal (75°—80°), submarginate toward the base; leaf- 

cells opaque, firm-walled, with small trigones, hexagonal-quadrate, 
17—24//, more elongated at base, cuticle minutely roughened: 
underleaves none : antheridia i or 2, subglobose, without paraphy* 
ses, on short pedicels in the axils of closer somewhat ventncose 
leaves with appressed imbricate dorsal lobes : 9 bracts larger than 
the leaves, long-acuminate, sparingly dentate ; perianth ov'al or ob¬ 
long, 2-3 times length of the inv'^olucral leaves, deeply plicate, the 
mouth ciliate-lacinulate. 


Exsicc. Hep. Am. 193 (as DiplopJiyllcia Dicksoni). 

On the face of a shaded cliff near Cazadero, Sonoma Co., on the 
road to Fort Ross (Mar. 14, 1896). Collected also by Dr. Bolan- 
der at Mendocino City. These are the only American stations 
thus far known for this hepatic. Our specimens are sterile or bear 
antheridia alone, so that the species is presumably dioicous. The 
description of involucre and perianth is drawn from Husnots Hep- 
Call. no. 29. The leaves are rarelv three-lobed in the Californian 


plants as also in the European, 




tnannia (n*ata 


1 879) 


auctoris" was first made by Lindberg (Muse. Scand. 7 - 

Mr. A. Gepp of the British Museum has kindly at our request es 
amined the specimen of /. ovata Dicks, in the Dickson herbarium 
and confirms the determination of Lindberg. Mr. Gepp ''rite- 
“ Our specimen of/. ovata Dicks, is labeled ervata by Dickson, and. 


so tar as the arrangement of the specimens goes, it is the un 
doubted type of the .species.” ^ 

The rounded, instead of acutely carinate, fold of the leaf su 
ciently removes the species from the genus DiplopJiyll^^^ and pla 
it in the Sphcnolobus section of Lophoaia. 


22. PLAGIOCHILA Dumort. Rec. d’Obs. Jung. I 4 - 

Martinellius S. F. Gray /. p. Nat. Arr. Brit. PI. I : 690- 
Radula Dumort.Comm. Bot. 112. 1822. 
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p. p. Syll. I 


1831. 


Plants usually large. The primary stems creeping, radiculose, 
nearly leafless, rhizonie-like ; secondary stems foliose, commonly 
a.scending or suberect, stout, rufous or dark-brown, rarely pallid, 
mostly destitute of root-hairs, simple or dichotomously branched, 
le.ss commonly pinnate, often subdendroid. Leav’es large, succu- 
bous, in most species alternate, piano-distichous or deflexed, some¬ 
times secund, decurrent dorsally and more or less ventrally, un- 
symmetrical; the apex mostly rounded or truncate, dentate or 
spinose, rarely entire ; the dorsal margin nearly straight or slightly 
concave, recurved, especially toward the base, in most cases sub- 

A A ^ A V A 


entire 




ventral margin arcuate, plane or decurved at the base. 


dentate or spinose, very rarely entire ; leaf-cells generally medium- 
sized or rather large, with distinct trigones. Underleaves wanting 

stem-apex or sometimes present 


Or occurring only toward the 


throughout, small or minute, entire or irregularly bi—multi-fid. 
Androecium spicate, terminal or median ; $ bracts smaller than 
t le leaves, transversely inserted, closely imbricate, their bases erect, 

ventricose-saccate, the basal margins highly adnate to the stem ; 

Archegonia very numerous, terminal on the 


I-IO. 


antheridia 

main (secondary) stem or the branches. 9 
usually differing but little from the leaves, somewhat larger and 
more strongly toothed. Perianth exserted, strongly compressed 
aterally (at least when young), with a more or less winged suture 
orsally and sometimes also ventrally, campanulate or obconic- 

p the wide mouth usually obliquely truncate, often bi- 

p late, the lips dentate-spinose or ciliate-fringed. Calyptra free, 
luc uded. Capsule globose-oval, dehiscing to the base by four 
straight sometimes bifid valves, these composed of several layers 
0 cells, cells bounding the inner surface provided with numerous 

; seta rarely more than twice the length of the 

perianth. Elaters bispiral. 


Plagiochila asplexioides (L.) Dumort. Rec. d’Obs. Jung. 14. 

^^ 35 - Uindenb. Spec. Hep. [PIagiochila\ 110. pi. 2j. 1839 (?). 

Jiingcnnannia asplcnioidcs L. Sp. PI. 1131. 1753- Hook. 

Jung. ^/. /j j3j5 

ifinufiui porelloidt's Torrey ; Nees, Naturgesch. Eur. 

1:169. 183.1. 

<^giochda porelloides Lindenb. Spec. Hep. (Piagiocidla), 61. 

.839 (?). 

<iark <^ue.spitose or scattered among mosses, pale green or 

'ening ; secondary stems ascending or erect, mostly i—10 cm. 
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long, simple, dichotomous or with a few lateral branches, light 
brown, nearly or quite devoid of root-hairs : leav'es alternate, sub¬ 
imbricate, patent-horizontal to erecto-patent, deflexed, orbicular- 
obov'ate to obovate-oblong, 1.5—4 mm. long, 1.2 


n 

j 


mm. in greatest 


width, the dorsal margin strongly reflexed, the ventral margin de- 
curv'ed and, like the rounded or broadly obtuse apex, dentate or 
SLibciliate, or sometimes entire ; superior and median leaf-cells 24- 
48 /^, all with rather small, though distinct, trigones : underleaves 
usually present, minute, .15—-3 mm. long, lanceolate-subulate and 
entire 01 often reduced to a small cluster of capillar}'’filaments: 
dioicous: androecium terminal or median ; S bracts 4—8 pairs, 

stalks 


theii apices spreading or squarrose ; antheridia 1—3, on 
about equaling their long diameter : 9 bracts scarcely different from 
the leaves: perianth obconic-oblong, mostly 4—6 mm. long, 1.6- 
2.2 in greatest width, sometimes falsely lateral through the devel¬ 
opment of an innovation, compressed and somewhat twisted toward 
t le bilabiate, ciliate-dentate or denticulate mouth : seta 15"3® 

elaters 140—200 ft long, somewhat tapering at the ends, 9- 
14 m maximum width; spores 16—20 ti, minutely punctulate. 

On rocks, soil, and logs, in moist woods. Blue Lake (1005. 
and Deer Creek Canon, Russ & Graham’s Ranch (k 

Humboldt Co. Measurements of spores and elaters 
from G. & R. Hep. Eur. 620. 


long, 


. )- 
drawn 


J 


1835 

1831 


Jjingtnnanma § LopJiocolea Dumort. Syll. Jung. 59. 

Plants usually moderatel}^ ^^irge, rarely small, soft and flaccid 
10s y }e owish-green or pallescent, forming rather thin eftnst 
ma s or repent-spreading. Stems creeping, subsimple or irregu 
tj ^ •^^niose, the branches lateral or latero-ventral, those beaiins 
le sexual organs sometimes ventral ; root-hairs in tufts at the 
Dase ot the underleaves, colorless, commonly long. Leaves alter 

Ho n*", ^-^otic species) often opposite, succubous, decurren) 
- -a }, or t le most part obliquely oblong-ovate, often soniewhal 
t ^^‘;^s^<^ually subquadrate, truncate or more commonl) 

spex, with broad or narrow sinus, the margin- 
serriilof^^^ 'cutire or (in extra-limital species) now and then 
nr ciliate-fringed; leaf-cells usually rather larg^ 

the ^occasionally with small trigones a1 


• ’oderleaves present throughout, cuneiform, ovate, 
fid with general outline, in our species deeply bi- or quad 

or mrn* ^ ^ ^lostly diverging segments. Dioicous, autoicoj 

or paroicous. Androecium occupying the end or middle of 
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branch ; S bracts several pairs, commonly smaller than the leaves, 
more erect and imbricate, with an incurved lobule at the saccate 
base, antheridia large, usually solitary. Archegonia numerous, 
terminal on the main stem or on somewhat elongated branches. 
Q bracts usually somewhat larger than the leav’es, often more 
deeply bifid or more dentate. Perianth exserted, triangular-pris¬ 
matic, at least when young, with the third angle always dorsal, 
mostly 2—4 times longer than broad, 3-lobed at the wide mouth, 
the lobes rarely somewhat truncate and entire, usually’ bifid and 
more or less ciliate-dentate or spinose. Caly’ptra free, thin, shorter 
than the perianth. Capsule ellipsoid-oval, dehiscing to the base 
by’ straight rigid v^alves; capsule wall of several layers of cells, 
those of the external lay^er thick, with columnar or imperfectly 
semiannular thickenings, those of the inner lay’ers thin, the inmost 
With numerous semiannular bands ; seta long. Elaters bispiral. 

Key to ttie Species. 

Leaves all bidentate or bifid, witli long subulate-acuminate teeth or segments; autoicous. 

I. Z. cuspidate, 

tpper leaves merely retuse, or entire and truncate ; paroicous. 2. Z. heterophylla, 

I. Lophocolea cuspidata (Nees) Limpr.; Cohn, Ki-y^pt.-P'!. 

Schles. i: 303. 1877. 

Lophocolea bidentata cuspidata Nees, Naturgesch. Eur. Leberm. 

2: 327. 1836. 

Pallid-green, closely' caespitose or repent-spreading: stems 
5-20 mm. long, .15—27 mm. in diameter, bearing (especially' the 
fertile) frequent diverging lateral branches, occasionally' dichoto- 
nious ; root-hairs few or moderately’ abundant: leaves ovate to ob- 
ong-ovate, .63—1.6 mm. x .45—1.3 mm., almost equally’ narrowed 
to the apex on both sides, bidentate with a broad crescentic sinus 
or on the more slender branches sometimes bifid their length 
'uth a rather narrow subobtuse sinus, segments (or teeth) long, 

subulate-acuminate, subequal and mostly parallel; leaf-cells usu- 

^ ly pellucid, somewhat incrassate, the superior and median 24- 
48 /<, thin-walled, trigones minute or wanting, cuticle smooth ; un- 
aerleaves patent, often only bifid and extrorsely unidentate on 

er side, or the subulate, commonly' divergent, principal seg- 
*^ents again bifid ; autoicous ; antheridia and archegonia borne in 
J^ost cases on more or less elongated ventral or latero-ventral 
*?nches : androecium terminal, rarely' median ; <? bracts some- 
'' to the leaves or smaller, less acutely’ lobed, and more 

ricate, saccate dorsal ly' at the base, the indexed margin com- 
^only provided with one or tv\'o teeth or lobes ; antheridia mostly 
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single, subglobose, .25—.3 mm. in diameter, the v'ery short stalk 
of a single row of cells: 9 branches 2-10 mm, long (archegonia 
sometimes apparently terminal on the main stem), leaves increas¬ 
ing in size upward, becoming more erect and crowded and, like the 
9 bracts, externally canaliculate-concave ; 9 bracts bifid 
their length, otherwise usually entire, bracteole similar, almost 
equally large : perianth longer than the bracts, triangular-pris¬ 
matic, 2-3.5 X .8-1.3 nim., 3-lobed its length, the 

lobes usually bifid and often sparingly dentate: capsule dark- 
brown, I— 1.2 mm, X .65—.72 mm.; spores 16—24 /^> minutely 
punctulate; elaters contorted, somewhat attenuate at the e.xtreni- 
ities, 160-220 n long, 9—12 // in maximum width. 

On decaying sticks, logs, and stumps, in moist woods, rarely 

on moss-covered trunks of livinpf trees. Not uncommon in the 

Coast Range Mountains from Marin County northward. Often 

with perianths, yet rarely with capsules. Olema (27), Marin Co.; 

North Fork of the Little Riv'^er (631, 635, 653) and Mendocino 

(697). Mendocino Co.; Eureka (901) and Blue Lake (988), Hum¬ 
boldt Co. 

LopJiocolca Letbcrgii Llnderwood and Cook, Hep. Am. no. 7*^ 

(uithout diagnosis) cannot, we think, be safely distinguished from 
the above species. 

2. Lophocole.a heterophylla (Schrad.) Dumort. Rec. d’ Obs. 

Jung. 17. 1835. 

Jungcn)iannia heterophylla Schrad.; Schrad. Jour. Bot. 1801 • 

66. 1803. Hook. Brit. Jung./>/. j/. 1816, 

\ ellowish-green, caespitose or repent-spreading: stems 5 " 
20 mm. long, .15-27 mm. in diameter, closely creeping, usually 
with frequent lateral branches, root-hairs numerous : leav'es ovate 
to subquadrate-oblong, .54—1.3 mm. x.4—i mm., very obliquely 
or almost longitudinally inserted, semivertical, dimorphous, the 
low'er obtusely, or sometimes acutely, bidentate or bilobed, with a 
rounded-obtuse sinus, the upper retuse, or entire and truncate. 
superior and median leaf-cells 24-48/z, the thin walls with distinct 
trigones at the angles, cuticle nearly smooth : underleav'^es usually 

appressed, bifid to below the middle, the subulate-acuminate seg¬ 
ments oach commonly furnished externally with a single tooth nr 
short cilium : paroicous, rarely heteroicous : S bracts 3-5 
mimec late y below' the archegonia or perianth, the uppnonos 
unctioning also as 9 bracts, almost transversely inserted, close, 
erect appressed with commonly squarrose apices, truncate or re 
tuse, dorsally ventricose at base with one or two indexed lobule-" 


Chiloscvphus 


117 


or teeth, androecia rarely occurring also at a distance from the 
archegonia either on the same axis or on special branches ; 
antheridia globose, about .27 mm. in diameter, the short stalk of 
a single series of cells : 9 bracts a little larger than the subjacent 
perigonial leaves, otherwise similar; bracteole deeply bifid with 
lanceolate-subulate segments ; perianth terminal on a more or less 
elongated latero-ventral branch, longer than the bracts, cylindri¬ 
cal or somewhat goblet-shaped, 1.3—3.2 mm. x .63-1.3 mm., 3- 
angled toward the mouth and 3-lobed its length, the lobes 
subtruncate, rarely^ acute, repand-dentate: capsule brown, 1- 
1.2 mm. X .75-1 mm.; spores 12-16/1, minutely punctulate; 
elaters contorted, slightly attenuate at the extremities, 110—210/i 
long, 8-11 ft in greatest width. 

On moldering wood (logs, stumps, etc.) in moist canons, oc- 
curing rarely on moist soil in which there is considerable vege¬ 
table matter. “ Redwood Canon ” (near Mill Valley) and Olema, 
IMarin Co.; Turner’s Canon (between Cazadero and Fort Ross), 
Sonoma Co.; Big River Boom (near Mendocino, 684), North 
fork of the Little River (695), and near “Half-Way House’ 

(726), Mendocino Co.; Eureka (919, 950, 952, 1220). Hum¬ 
boldt Co. 

No. 695 was found in a rivulet, apparently of only periodic 
duration, in “ The Plains,” North Fork of the Little River, the 
substratum being sand mi.xed with vegetable remains. The plants, 
i>^ this case, are wholly sterile, y'ct they seem to belong with 
J-ophocolea JietcropJiylla, though their habit of growth is more 
densely caespitose and the leaves are often more acutely bidentatc 
than is usual. All our other' Californian specimens occur upon 

dead wood. 


ChcilocypJios\ 


z, 




1829.* 


<r very 


24. CHILOSCVPHUS Corda 

651. _ 

Vegetative characters of the genus as a whole agreeing 
closely with those of Lophocolca. Leaves more often entire. 
C*^*'^^cgonia terminal on a verv short ventral or latero-ventral branch. 

y brarfe I ^1- / _ • - /T__innr^r ^1- 


considerabl} 


pullulate or obconical, 3-angled only toward the 3-lobed mouth. 

^ >ptra carnose, especially in the lower part, shorter than the 
perianth or often much exserted. Sporogonium essentially as in 


^piwcolea, 

foot not 


P- 33 - 
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I. Chiloscyphus polvaxthos (L.) Corda ; Opiz, Beitr. 651. 1829.* 

Jungcrinannia polyanthos L. Sp. PI. 1131. 1753 - Hook. 

Brit. Jung.//. 62. 1816. 

Jungcrmannia pallescens Schrad. Syst. Samml. Krypt. Gew. 2 : 



Chiloscyphus pallescens Duniort. Syll. Jung. 67. 1831. 

Chiloscyphus lophocoleoides Nees, Naturgesch. Eur. Leberm. 

2:365. 1836. 

Green or pallescent, closely or laxly caespitose: stems 1-3 
cm. long, .18—45 nim. in diameter, .prostrate or ascending, spar¬ 
ingly branched, root-hairs conspicuous or nearly obsolete: leaves 
close-imbricate or approximate, patent-horizontal, spreading in the 
plane of the stem or, toward the stem-apex, ascending or semiver¬ 
tical, quadrate-orbicular to oblong, .7—1.6 mm. x .54“i-2 mni., 

more or less concave ventrally, the apex rounded, subtruncate, or 
retuse ; leaf-cells translucent, the superior and median 3 
the walls somewhat thickened, yet exhibiting obscure trigones or 
none at all, cuticle slightly granulate or nearly smooth : under- 
leav'es oblong-ovate, bifid to the middle or below, the segments 
often linear-subulate, occasionally bearing a single tooth or short 
cilium externally; autoicous ; androecium terminal or median on 
the main stem, $ bracts with small dorsal pouches, otherwise sim¬ 
ilar to the leaves, the margin of the pouch usually with several 
short inflexed cilia ; antheridia single or less commonly in pairs, 
subglobose, .14—2 mm. in diameter, the very short stalk composed 
of a single row of cells; axis of 9 branch .3—.6 mm. long; ^ 
biacts a single pair, with sometimes rudiments of a second (outer) 
pair, very much smaller than the leaves, retuse or bifid, bracteo c 
minute, bifid ; perianth goblet-shaped or obovoid, 2—2.7 nim. long 

.9-1.6 mm. in greatest width, deeply 3-lobed, the lobes subtrun¬ 
cate and nearly entire, rarely spinose-dentate : calyptra exserted or 

included: capsule brown, globose-oval, 1.2—1.5 mm. X 
mm., the .valves rigid, of 4 or 5 layers of cells, those of the 

nal layer thick, with columnar or imperfectly semiannular tliio 
enings, those of the inmost layer with very numerous seniiannuar 

bands, spores 14—20/q minutely granulate; elaters 120—200/^ ^ 

o-1 I //. 


On old logs and on moist ground among mosses. 




Mill Creek” [Marin Co.?] (Dr. H. N. Bolander, Sept. 9, 
Sisson, Siskiyou Co. (Howe, 37); near Hay Fork, Trinity 0 
^25); North Fork of the Little River (636) and near Mend^ 

under Ricciocarpus^ 33* 
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(683), Mendocino Co.; Big Valley Mts. and White Horse Lake, 
Modoc Co. (M. S. Baker and F. P. Nutting). 

In our only specimens with sporogonia (Big Valley Mts., 
Baker and Nutting), the calyptra is included within the perianth or 
but slightly exserted. The 9 branches in this originate a little to 
one side of the middle line of the ventral surface of the stem and 


are no more strictly ventral than in Lophocoka aispidata. When 
sterile, there is a possibility of confusing the species with LopJio- 
colea heterophylla, but the more entire leaves with larger leal-cells 
and usual absence of trigones and the simpler underleaves are 
commonly distinctive. Antheridia can be found in most specimens 
and their distribution along the back of the main stem in smaller, 
more dorsal pouches of otherwise scarcely modified leaves is also 

characteristic. 


\b. Chiloscyphus polyanthos rivularis (Schrad.) Nees, Natur- 


gesch. Eur. Leberm. 2 : 374 


1836. 


Gew. 2 : 7. 




7 - 1797 - 


496. 


1789. 


- Y---- \ f f 

Aquatic, usually larger in all parts, dark green, with a some¬ 
what fatty lustre : stems 1.5—10 cm. long, more ramose: leaves 
sometimes broader than long (now and then 2—2.5 mm. broad), 
mostly rounded at apex ; leaf-cells opaque, the superior and me¬ 
dian 24—5o/-«: underleaves destroyed or wanting except in the 

youngest parts : always (?) sterile. 

E.xsicc. Hep. Am. 92. 

In running water or on the banks of streams. 


“California” 

(Bolander); Cazadero, Sonoma Co.; Navarro (Miss Byxbee), Nort 1 

hork of the Little River (613), IMendocino Co. ; Eureka (95^) 
Russ & Graham’s Ranch (1085). Humboldt Co.; near Douglas 
Gity (1143)^ Trinity Co. ; Sisson ( 35 )» Siskiyou Co. ; Dixey \al- 
Ry and Bridge Creek, Lassen Co. (Baker & Nutting); Lake 
Tahoe (W. C. Blasdale, 1897); region of the \ osemite (C. M- 

Cooke, Jr., 1896). 

The variety rivularis is often very different from the pale, large 
and translucent-celled, wood-inhabiting condition of the species. 

y^^t the two appear to be connected by riparian forms. Our Sisson 
specimen, distributed in Hep. Am. as no. 92, differs considerably 
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in general aspect from the usual form of the var. rivularis owincf to 

& 

the proportionally broader leaves which, in drying, are commonly 
semivertical or somewhat wrapped around the stem. This grew 
in \'er\' cold swiftly running water. 

Jungcnnanma aquatica Schrank is sometimes quoted as a 
synonym of ChiloscypJius polyantJios rivularis. If a true synonym, 
the name aquatica would replace rivularis, according to the pro¬ 
visions of the Rochester Code. But, personally, we are not fully 
convinced that Juugcrinaniiia aquatica Schrank is really' such a 
symonym. Schrank’s description would, perhaps, on the whole, 
apply equally well to Jiiiigcriuannia cordifolia Hook. 
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GEOCALYX * Nees, Naturgesch. Eur. Leberm. i 






‘833- 


op 


395 


Calypogia Dumort. Syll. J 


1836. 


cr 


Raddi, Atti Soc. Ital. Sci. Mod. 18;—(33). 


73. 1831. Not Calypo. 


1818. 


handl. 


Saccogyna Lindb. p. p. Not. Sallsk. Fauna et Flora Fenn. For- 


^ 3 - 377 - 1874. Act. Soc. Sci. Fenn. 10: 509. 1875. 
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1893. 


Schififn. y), Eng. & Prantl. Nat. Pflanzenfam. i . yj. 

Plants resembling in habit Lophocolca and Cliiloscvphus. Stems 
cieeping, simple, or with a tew branches, the.se springing from the 
axils of the underleaves or latero-ventral; root-hairs usually tew, 
mostly'’ from near the bases of the underleaves. Leaves alternate, 
succubous, bidentate or bilobed, slightly' decurrent dorsally'. bhi- 
derleaves present throughout, much smaller than the leaves, bifid 

to the middle or below, free or connate with the leaf-base on one 
side by'' a v^ery^ narrow isthmus. Androecium on a short branch 
rom the axil of an underleaf, $ bracts considerably' smaller than 
t u eaves, unequally and for the most part acuminately^ bilobed, 
v it 1 an additional tooth or lobule on the dorsal margin ; antheridia 
single or less commonly in pairs, short-stalked, without paraphyses. 
c rc legonia few, terminal on a v'ery short branch springing h^^tn 
le axi of an underleal, the branch in its further dev'^elopment be¬ 
coming a fleshy' pendulous subterranean sac (perigy'nium) enclos¬ 
ing the young sporogonium and bearing about its mouth a few in¬ 
conspicuous scale-like 9 bracts, these often destroyed on the 
exsertion of the capsule. Perianth wanting. Calyptra 

_ . . ^^’^^rences in \egetative characters between Xjfiwn/vx and -S?" 

K iT stiiking that we feel unwilling to follow I.indberg. CairingW*^’ 

bch.tfncr Bescherelle, and Kaalaas in reducing Geocaiyx to least unul 

a- opportunity of examining the exotic species which are said to tiold an 

intermediate position. ^ 
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than the perigynial tube, with which it is coalesced for two thirds 
Its length, the unfertilized archegonia (1,2, or o) situated near the 
base of the free portion. Capsule nearly cylindrical, dehiscing to 
the base by straight valves, these composed of two lavers of cells 
the cells of the outer layer with inconspicuous columnar or nodu¬ 
lar thickenings, those of the inner layer with semiannular bands- 
seta moderately long ; involucellum short, goblet-shaped, finally 
surrounding the base of the seta. Elaters bispiral. 

I. Geocal\x gr.aveolens (Schrad.) Nees, Naturgesch. Kur. 


Leberm. i : 98. 


1833- 


Et op. cit. 2 : 397. 


1836. 


2: 6. 


Inngermannia gmveolens Schrad. Syst. Samml. Krypt. Gew. 


*797- 


Saccogyna graveolcns Lindb. Act. Soc. Sci. Fenn. 


1875. 


10 : 509. 


blight or olive-green, caespitose : stems 6—20 mm. long, .22— 
• j mm. in diameter: leav'es piano-distichous, less commonly semi- 
'ertical, imbricate or approximate, rather rigid, subquadrate-ovate, 

t .4 mm. X -55”^ mm., bidentate or bilobed (rarely-j) their 
^•igt 1, the lobes acute or now and then somewhat obtuse, parallel 

or sometimes slightly connivent, the sinuses rounded or subacute; 

^ 24—48 scarcely enlarged toward the base, thin-walled 
"'t small trigones, the numerous chloroplasts commonly ar¬ 
range in a ring leaving a clear area in the middle and often a 

byahne peripheral 


. - X border; cuticle finely granulate-papillate: 

|m er eaves appressed, bifid to below the middle, the lobes lanceo- 

loivl ^^^brly parallel: autoicous : $ branch .3—1.2 mm. 

"S • 9 bracts 4 or 5 : perigynium cylindrical, about 2.5-3 

I 6 ^^bre outer surface sparingly radiculose : capsule i — 

slial I ^ ^ *5~63 mm.; seta 8—20 mm. long; spores ii—16/<, 

It , *0—200/-? X Q—14 somewhat 

se. / ^ « 


obtU; 


setup 


Gn a charred stump Sequoia __...._ j j-, 

^ 938). The species occurs also on moist soil and rocks, 

'r single Californian specimen bears a few perigvnia and dehisced 

• *•' cs, but we ha\-e not observ'ed i branches upon it with any 

certainty. 
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CCPHALOZIA Dumort 


fun 


^831. 


p. p. tua.v. Rec. d’Obs. Jung. 18. 

1835- 

ci’-^tuanuta § CcpJialozia Dumort. p. p. ttiax. Sj’ll. Jung. 60. 
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N’oivellia Mitt.; Godman. Nat. Hist. A<;ores, 
Schiffn.; Eng. & Prantl, Nat. Pflanzenfam. I'H 97- 


321. 

1895. 


1870. 


EuccpJialozia Schiffn. /. c. 

Prinolobus Schiffn. p. p.\ Eng. & Prantl, Nat. Pflanzenfam. : 98 
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Ccplialozidla Schiffn. /.V. 

Green, whitish, brown, olivaceous, or sometimes tinged with 
rose-color, small, medium-sized, or minute, depressed-caespitose 
or creeping among mosses. Stems leafy throughout or rhizo- 
matous at base, or, in some species, flagelliferous, subramose, the 
branches, with rare exceptions, arising v’^entrally, root-hairs nu- 

Gemmae occurring in a few species, borne 

Leaves alternate, succubous 


merous or scanty. 


most of the species, thickened in a few, especially towai 


on stem-apex or leaf-margins, 
and sometimes almost horizontal, more rarely nearly transverse, 
rather broad, more or less concave, bifid from one third to more 
than one half their length, often subcomplicate, the lobes tri¬ 
angular-ovate, lanceolate, or subulate, sometimes connivent, t e 
margins plane or slightly incurv'ed, never recurv^ed, entire in most, 
in a very few denticulate or sharply serrate-dentate ; leaf-cells fioni 
rather large and pellucid to minute and subopaque, the walls tmn 

^ . ... . . ^ • ii__ the 

angles, cuticle smooth or somewhat roughened. Lnderlea\es 
much smaller than the lateral and often entire, wholly wanting m 
most species except in the $ involucre where they are ah\a\s 
represented and often nearly or quite equal the bracts m size- 
Dioicous, autoicous, or polyoicous, very rarely paroicous. ‘■ 
droecium subamentiform, median or more rarely terminal, sonic 

leaves often a lit ^ 

larger or smaller than the ordinary, more concave and nwr^ 
crowded, sometimes with a small accessory incurv'ed lobule on 
dorsal margin ; antheridia solitary. Archegonia sev'eral or n 
merous, terminal on a much shortened or sometimes ^ 
branch or less commonly on the main stem. Bracts free 
perianth, crowded, considerably larger than the leav'es, 
(including bracteoles), usually in three sets, 2—4-lobed, often 
tate or incised ; inmost bracteole alw'ays present, similar 1*!^^ 
responding bracts and often more or less highly connate witi 
on one or both sides, the outer bracteoles commonly 

smaller, rarely wanting. Perianth more or less highly 

times longer than broad, distinctly' trigonous, at 


-W . *** , V.;'. - 

times occupying an entire branch ; perigonial 


2-/ 


4 ^ 


^ If r ^ ^ -^ 

its wall of one layer of cells or, in some species, 2- or y - - ijjite. 
toward the base, commonly' constricted at the denticulate. ^ 

laciniate, or subentire mouth. Caly'ptra small, thin, ot 


0 
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fleshy, surrounded at the base by the sterile archegonia. Capsule 
long-exserted on a very delicate pellucid seta, cylindrical-oblong, 
or oblong-globose, quadrivalvular to the base, the walls bistratose, 
cells of the inner layer with semiannular thickenings. _ 
bispiral, deciduous, subobtuse, mostly 150—200 n long and 8- 
wide. Spores.smooth or minutely roughened, about 8—lo//. 



rs 


10 // 


Leaf cells 30-60 //. 


Key to llie Species. 


Leaves bifid to the middle or a little below, longer than broad ; perianth-wall uni- 


stratose unless at extreme base. 


I. bicuspidata. 


Leaves bifid about *3 their length, commonly as broad as long or broader; peri¬ 


anth-wall of 2 or 3 layers of cells for j its length. 

Dioicous ; leaves .18-4 mm. in diameter, decurrent, nearly horizontal 

3. C, media* 


or 


subassurgfent. 

O 


Monoicous (polyoicous ?) ; leaves . 3 -.55 i*^ diameter, scarcely or not at 

all decurrent, assurgent or vertical-connivent. 


2. C. p/eniceps. 


Leaf-cel Is 10—20 

Ramification ventral ; leaves distant or subimbricate, their lobes usuallv very entire 
and often divergent. 4. C. diraricata. 

Ramification commonly lateral; leaves mostly approximate, often crowded and equi- 
tant, complicate-bilobed, the margins shaq 3 ly and unequally serrate-dentate. 

5 . C* Turfieri, 

I- Cephalozia bicuspidata (L.) Dumort. Rec. d’Obs. Jung. i8. 

1835- 

Jimgennafniia bicuspidata L. Sp. PI. 1132. 1753- Hook. 

Brit. Jung, pi 

J^iugertnannia Lamuiersiana Hiiben. Flora, 15: 306. 1832. 


II. 


1816. 


J^aigcrmanma extensa Tayl. Lond. Jour. Bot. 5 • 279- 
Cephalozia extensa Spruce, On Cephalozia, 44. 


1846. 


1882. 


Cncephalozia bicuspidata Schiffn.; Eng. & Prantl, Nat. Pflan- 


zenfani. 


- ' 97 - ‘C)y 3 - 

Greenish or pallid, more rarely rufescent or tinged with rose- 
co or, prostrate or assurgent-caespitose, often flagelliferous : stems 
rat ler sparingly branched, 4—20 mm. long, nearly terete, 6 or 7 
s in diameter, the cortical cells large and pellucid, the interior 
^uc 1 narrower: leaves orbicular-ovate, sometimes oblong-ovate, 
ij ^ ■ 3~-65 mm. long, obliquely attached or subtransverse, the 

approximate, the superior commonly large and 
ubimbricate or crowded, all bifid their length, concave, often 

j ^®*j^piicate, the sinus obtuse, lobes ovate-lanceolate, triangular- 

^ribtriangular, conni\'’ent or patent, subacuminate or 

tf.n nierely acute, sometimes 

“"“Me to an apiculus 2- 
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Specially the dorsal at- 


4 cells in length : 


leaf-cells rather large, 
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thin-walled, pellucid, somewhat thick, quadrate-hexagonal, be¬ 
coming elongated toward base, 30-60 /<; underleaves usually 
wanting except in association with the 9 bracts : polyoicous: an- 
droecium median, terminal, or occupying an entire branch, the 
perigonial leaves much like the others but more concave, usually 
closer, and sometimes with a small accessorv tooth on the dorsal 
margin near the base : archegonia terminal on a very short or 
much elongated branch : bracts about three pairs ; the inmost 2-3 
times longer than the leaves, sometimes slightly connate at the 

base, bind to the middle, the lobes mostly lanceolate-acuminate, 

entire, repand, or with one or two teeth near the base ; bracteole 
similar: perianth linear-subfusiform, thrice longer than the bracts, 
1.8—2,5 mm. X .5 mm., at first tricarinate-prismatic, later often 
becoming nearlv'^ terete below, remaining trigonous toward the 
constricted denticulate or setulose mouth, its wall unistrato.''e 
throughout unless at the extreme base : calyptra thin : capsule 
cylindrical-oblong, .6—75 mm. x .3—-4 mm.; spores purple. 

On decaying wood, moist soil, and in swamps among niosscs. 

Mendocino (Dr. Bolander; Howe, 719) and North Fork of the 
Little River (610, 615, 652, 659, 661, 689), Mendocino Co.; 
near Pmreka (916, 963, 1031). 


A 




tory Inlet, N. America, Dr. Scouler, 1834” in the Taylor collec 
tion, now incorporated in the Gray Herbarium, Cambridge, 



^ f . 

shows, we think, no .satisfactory and reliable grounds for 
separation from C, bicuspidata. Spruce (On Cephalozia, 45 ) 
sizes only the “ cladogenous perichaetia ” as distinguishing 
fioni C. L(ii)iniersia)ia, but we find the 9 branches in the oiigi*^'^ 
matei ial often much elongated as in C. Lciiuinevsicinci; flagell^i are 
not wholly'’ w^anting ; the leav'es are commonly' bifid to below the 
middle, but they' can be matched in this respect by’ Euiopcan 
specimens as also in respect to the apiculus of the leaf-lob^ 
Most of the Calitornian specimens are dioicous and agree closel) 




The specimens which v/e once reported (Erythea, 4 * 

\ j 


;o 


\pi 


1896) fiom California under the name 

long with C. media but have somewdiat thinner perianths th 

is normal with that species. 
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2. Cefhalozia plenicefs (Aust.) Lindb. Medd. Soc. Faun, et FI. 


Fenn. 9 : 158. 


1883. 


Jungcrmannia pleuiccps Aust. Proc. Acad. Nat. Sci. Philad. 


1869 : 222. 


1869. 


Ctpkalozia crassiflora Spruce, On Cephalozia, 40. 1882. 

Pale green, sometimes lightly tinged with brown, densely caes- 
pitose, now and then suberect and forming compact cushions : 
stem subramose, rather stout, about 8 cells in diameter, flattened 
clonsally, the cortical cells large and pellucid, branches occasion- 
Jtlly stoloniform : leaves obliquely orbicular, mostly .3-.55 min. in 
diameter, strongly concave, assurgent, often vertical-connivent. 
Subimbricate, more rarely distant, scarcely or not at all decurrent, 
bifid about one third their length, the sinus obtuse, less commonly 
3 cute, the lobes acute or the v^entral occasionally subobtuse, often 
more or less connivent ; leaf-cells quadrate-he.xagonal, becoming 
oblong-hexagonal toward the base, rather large and thick, pellucid, 
thin-walled, 30-60/y. : rudimentary underleaves rarely present 
toward the apex of the younger branches : monoicous (polyoic- 
oiis ?): androecium median or terminal, dorsal lobe of perigonial 
eaves commonly with an incurved tooth or lobule near its base : 
9 branch very short or somewhat elongated ; the inmost bracts 
•- to quadri-fid, distinct or slightly connate with each other and 


^ith the bracteole, often bistratose at the base, the segments acute; 
^racteole usually bi-tri-fid; perianth cylindrical-oblong, 2.3- 
—8 mm. X .6—.9 mm., contracted at the plicate, denticulate mouth, 
carnose, of three lay'ers of cells at the base and bistratose to the 
middle or ev'en for two thirds its length ; calyptra mostly' unistra- 

tose. & > y V 

On the ground beside a stream, near Si.sson, Siskiyou Co., 

knowing among Musci {^Aulacomniuin, etc.) and forming a com¬ 
pact turf. 


shir 


The tv'pe specimen, from the White Mountains of New Hamp- 
^ (legit Oakes) is in the possession of Mr. W. H. Pearson. 

. Californian plant has a rather narrower and more fleshy per- 
^f^th than the original, the wall of this organ being in the former 
-tratose for tw'o thirds its length, in the latter only about to the 

midflU ^ , . T. _ 


iflorcL Spruce—from the Pyrenees an 
^hentic specimen of which, also, we have seen in herb. Pearson, 
^ *113 to differ from the original C. ploiiccps in scarcely'’ any'thing 
m having the perianth widest above the middle, while in both 

the M T T 

Hampshire and California plants the perianth is com- 
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monly widest at the middle or a little below. We are of the 
opinion, first ventured as a suspicion by Dr. Spruce (On Cepha- 
lozia, 41) and afterwards confirmed by Mr. Pearson (List of 
Canadian Hepaticae, 9) that CcpJialozia crassijfora is a synonym 
of C. pleniceps. 

Wc have here some grounds for believing that our Californian 
specimen is dioicous as well as monoicous but the branches of a 
CepJialozia can be so easily' disarticulated in manipulation that 
we dare not assert this with positiveness. 

Ciphalozia plcniccps can be distinguished from its near ally C. 
media by the twice larger, scarcely or not at all decurrent, more 
nearly^ orbicular and less rhomboidal leaves, which incline to be 
vertical-connivent instead of horizontal or subassurgent, by the 
broader, merely' acute lobes, the thinner caly'ptra, the rather 
more fleshy' perianth, etc. This species seems always to be found 
in company with mosses in swamps, beside streams, and on moist 
rocks, while C. media, in California at least, affects logs and decav- 
ing wood almost exclusively’. 


Plate 104. Celhalozia pleniceps. 


1. Portion of plant showing perianth and androeciuin, 12. 

2. Portion of a sterile stem, with leaves, 23. 

3- 9 branch showing perianth and bracts, dorsal view, 12. 

4. The same, ventral view, ye 12. 

5. Another 9 branch, with perianth and bracts, dorsal view, X 
0. 9 branch, lateral view, the perianth undeveloped, X ^ 3 ' 

7- A thin longitudinal microtome section of perianth, X ~ 3 - 

Cauline leaves, showing the outer (convex ) face, X ^3- 
12-14. Bracts, X 23. 

15- Bracleole, X 23. 


16. Second (next to the inmost 1 bracteole, X 23. 

17- Portion of perianth mouth, X 4i- 
18. Cross-section of stem, X 53- 

^9~2l. Bases of bracts with adjacent parts of stem, in sectional view, X 4^' 

22. A cauline leaf, X 41- 

Hgs. 2-4 and 12—17 Irom the original specimen collected in the ^^dtitc * ^ 

New Hampshire by Mr. Oakes, ex herb. Pearson ; the remaining figures from ou P 
men collected at Sisson. 
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MEDIA Lindb. Medd. Soc. Faun, et FI. 



242. 1881. 

C. midtijlora Spruce, On Cephalozia, 37. 1882, 

Eiicephalozia media Schiffn.; Eng. & Prantl, Nat. Pflanzena 
I': 97 - 1895. 
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Slender, briglit- or pallid-green, prostrate, forming close de¬ 
pressed mats or rarely laxly creeping, rather sparingly and irregu¬ 
larly ramose, the apices often ascending ; stem somewhat flattened 
dorsally, the cortical cells large and pellucid : leaves small, orbicu- 
lar-rhomboidal, . 18—4 mm. in diameter, subimbricate and somewhat 
assuigent or often distant and nearly horizontal, decurrent dorsallv, 
bifid about one third their length with an obtuse or rarely lunate 
sinus and connivent, acute or subacuminate lobes ; leaf-cells pellucid, 
3^45 • dioicous : androecia occupying the end, rarely the mid¬ 

dle of mostly rather short branches : inmost bracts of the very 
short 9 branch about three times larger than the outer, orbicular- 
oblong, bi—quadri-fid, the segments acute or acuminate, entire ; 
bracteole nearly similar, sometimes connate with the bracts : per¬ 
ianth oblong- to linear-fusiform, 1.5-2.4 mm. x .4—.8 mm., con¬ 
stricted and denticulate at the mouth, of 2 or 3 layers of cells 
toward the base, sometimes 2-stratose as high as the middle, the 
remainder unistratose ; calyptra 2- or 3-stratose throughout: cap¬ 
sule cylindrical-oblong, .6—.8 mm. x .28-. 5 mm.; spores cinnamon 

colored. 


On decaying logs in moist shaded places, rarely on the ground. 
Common in the Coast Range Mountains, north of San Francisco. 

Redwood Canon near Mill Valley, and near Olema (28), Marin 
Co.; Duncan’s Mills and Turner’s Canon, Sonoma Co.; Navarro 
iss Byxbee), North Fork of the Little River (656), Mendocino 
^372, 573, 5.98, 665, 674), Half-Way House (725), Mendocino 
Co., Eureka (904, 949), Humboldt Co.; near Hay Fork, Trinity 
(1124); Sisson, Siskiyou Co. Collected in Marin Co. also 
Professor Underwood and said to have been found in California 



also by Dr. Bolander. 

The perianth in our specimens is usually of a thinner tc.xture 
^han is ascribed to Cephalozia jnultifiora by Dr. Spruce. It is 
1‘arely that the perianth-wall is 2-stratose so far as the middle. In 
l^ust cases the perianth-wall is of more than one layer of cells only 
me lower third or fourth, sometimes even only in the basal 
jet we have been able to discov'er no other character to 
istinguish the Californian plant from the European and an exam- 
ation of European specimens seems to indicate that this character 

susceptible to some, variation even there. 



^ephalozia 


divaricata (Sm.) Dumort. Hep. 



1874. 

^ffiannia divaricata Sm. Eng. Bot. pi, 


Europ. 89. 
1800. 
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fH)t(Ce 


2:21 






1836. 


CcpJialoziclla divaricata Schiffii. ; Kng. & Prantl, Nat. Pflanzen- 


fani. !•*: 99. 
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Very small, green, olivaceous, or nearly black, sometimes 
tinged with rose-color, closely caespitose or laxly creeping amon;^ 
mosses, prostrate or ascending, eflagelliferous ; stem stout for the 
size of the plant, 2-10 mm. long, sparingly branched, about 7 or 
8 cells in thickness, the cortical in 14—23 series, not different from 
the interior or a little smaller, root-hairs often rather abundant: 
leaves small, scarcely longer than the diameter of the stem or 
twice as long, subquadrate or rotund-quadrate, .08—18 mm. in 
length, .08—.3 mm. in width, distant or subimbricate, nearly trans¬ 
verse, bifid to the middle or a little below, the lobes triangular- 
ovate, acute, subacuminate, or nearly obtuse, divergent orsubconi- 
plicate, entire, slightly repand, or now and then with a single small 
tooth on one side or the other; leaf-cells subquadrate, minute, 
10—16/Z, subopaque or pellucid, the walls thin or somewhat thick¬ 
ened especially at the angles, cuticle smooth or minutely granu¬ 
late ; stem-apex and margins of the apical leav'es sometimes 

gemmiferous: underleaves wanting, or present in the younger 
parts, entire and subulate or lanceolate, or sometimes broader and 
emargmate or bifid : dioicous : androecium terminal or median, 
cauline or rameal, the perigonial leaves in several pairs, concave, 

appressed-imbricate, commonly a little larger than the ordinarv 

leaves, less deeply and more acutely lobed : archegonia terminal on 

the main stem or on an elongated branch ; bracts in three pair^*" 
or 3 times larger than the leaves, bilobed or rarely trilobed, usua ) 
distinct dorsally but commonly highly connate with the bracteo e. 
the lobes acute or acuminate, denticulate, subspinulose, or near) 
entire, often hyaline at the apex ; bracteole similar, outer bracteo cs 
two, somewhat smaller than the corresponding bracts and 

deeply cleft; perianth fusiform-ovoid to linear, .8—1.4 

__ ^ ^ 


mm., prismatic, 3~6-angled, mostly' hy'aline toward the apc-'^ 
sometimes purplish below, somewhat contracted at the denticu a ' 
or subentire mouth, the wall unistratose. 

On logs, charred stumps, rocks, and moist soil, commonly assc 

ciated with mosses and other hepatics. 

Frequent in the Coast Range region. Clarendon Hcij,h 
San Fiancisco ; Mill Valley, Mt. Tamalpais, and Lake Lagnnh ' 
Mann Co.; Cazadero, Sonoma Co.; Mendocino (544. 6 i 9 > 

North Fork of the Little River, and Ukiah (741), Mendocino J* - 

Eureka (956) and Blue Lake (995), Humboldt Co.; Mt. 
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Contra Costa Co.; Fruit \"ale, Alameda Co. (Miss Edith S. Byx- 
bee). Also gathered by Dr. Bolander. 

In the Californian specimens, underleaves can nearly always be 
detected toward the apex of the younger stems or branches. 


^b. Cephalozia divaricata scabra var. nov. 

Leaves mostly opaque, often of two or three layers of cells 
at base, especially near the median line, the back near the fold 
usually papillate, verrucose, spinulose-dentate, subciliate, almo.st 
lamelligerous, or subradicelliferous, the margins now and then 
subdenticulate or at the base even spinulose-dentate, the lobes 
sometimes apiculate, cuticle of the leaf-cells distinctly roughened : 
stems exhibiting rarely here and there minute paraphyllia-like ap¬ 
pendages, usually composed of 2 or 3 cells in a lineal .series : 
perianth-wall often bistrato.se in the basal fourth or fifth. 

On rocks. Near Hay Fork (i 110), Trinity Co.; Doolan’s 

Canon ij’jCi'), near Ukiah, IMendocino Co.; Cazadero, Sonoma 
Co., 

This variety, especially as represented in the first two specimens 
cited, is so strikingly different from the normal form that we were 
at one time on the point of treating it as a species, which we were 
finally deterred from doing by discovering that two or three of 
our Californian specimens, c. g., those cited under C. divcincatu 
from Mt. Diablo and (in part) from Lake Lagunitas, seem to hold 
a clearly median ground, the leaf peculiarities of the two forms 
being in one observed case even exhibited in different parts of a 
single plant. We hav'e sometimes seen a very distinctly roughened 
or subpapillate cuticle in European .specimens of C. divciyiciitci, 

, Carr. & Pears. Hep. Brit. 261, but spinulose teeth or even 

short cilia 2 or 3 cells long from the back of the leaf we have 
been unable to discover elsewhere and we find no record hitherto 
of any such peculiarity in this species or its allies. 


3 


• ^ei*h.\lozi.\ Turneri (Hook.) Lindb. Acta Soc. Sci. Penn. 10. 


502. 


1875. 


l’ : 


Jttugerniannia Turneri Hook. Brit. Jung.//. .2p. 
‘d^nthclta Turneri Dumort. Rec. d’Obs. Jung. 18. 
Pnonolobus Tirneri Schififn.; Eng. & Prantl, Nat 
98. 1895. 


1816. 

1835- 

Pflanzenfam. 
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Bright green, becoming pallid or rusty-brown, very small, de- 
pressed-caespitose or creeping among mosses ; stems 2—6 mm. 
long, terete, 6c-ioo // in diameter, usually ascend'iig at the apex, 
subramose, the branches lateral, very rarely strictly ventral, cortical 
cells subpellucid, root-hairs rather few : leav'^es mostly approximate, 
often crowded and equitant, complicate-bilobed ^ their length, 
the margin everywhere sharply and unequally serrate-dentate, the 
lobes ovate or ovate-lanceolate, acute or apiculate, the dorsal sub¬ 
erect and somewhat parallel to the stem, the slightly broader 
ventral usually patent; leaf-cells quadrate-hexagonal, 14—20 «, the 
walls strongly thickened especially near the angles: underleaves 
wanting : polyoicous ; androecium usually median, the perigonial 
leaves similar to the others but sometimes a little larger and more 
closely imbricate: archegonia terminal on a commonly much 
elongated branch : bracts two or three pairs, increasing in size up¬ 
ward, the inmost twdee the size of the leaves, often highly connate 
with each other and wdth the bracteole, spinulose-dentate, bifid, 
t le lobes acute or subacuminate; bracteole ov'^ate, subacuminate, 

■ , ^ ise usually entire, sometimes connate 

witi only one of the bracts; outer bracts commonly distinct, outer 
racteoles wanting or only one present; -perianth linear-oblong, 1 

mm s, . .pronounced 


nwTi- X .25--.35 mm., pentagonal-prismatic wdth - 

carinae, of a single layer of cells or sometimes bistratose at the ex- 
reme base or at the angles, often decolorate toward the rounded 
apex, t e mouth nearly closed, denticulate or verv' obscurely cilio- 

ate. capsule oblong-ov'al. 


35-.4 mm. x .22 mm. 


On stony, lightly shaded banks and on sandv soil, sometimes 


associated with Claopodmm Uucoiicuron and CatJuiruica wu 

or with Nardia crenulata, rarely on logs or ascending tb<^ 
stumps of Sequoia semp 


iuldtii 


crvireiis. 


Marin Co. (Miss M. E. Parsons, May, 1888, in herb. Under¬ 
wood), Mill Valley (Howe, May 3, 1894, Dec. 31, 1895, Feb. 22, 
1896), Redwood Canon” on the slopes of Mt. Tamalpais ; Dun¬ 
cans Milk and near Cazadero, Sonoma Co.; Mendocino ( 5 ^- 1 ’ 
t8). North Fork of the Little Riv^er (687), and Half-Way House 
(732), Mendocino Co.; near Eureka (974, 1030), Humboldt Co., 
near Lake San Andreas, San Mateo Co.; Twdn Oaks, San Diego 

Co. (F. w. Knrli -.0 -O... 



• Hep. Am, 174. 

The above species, first described from Bantr}', Ireland, and 
^nce recorded from a few other localities in Ireland, England, 
ice, the Canary Islands, and northern Morocco, seems to bo 




Kaxtia 


131 


more common in tlie coast counties of California than in the Old 
World. The only European specimen that we have been able to use 
for comparison is one collected by G. Davies in Ashdown I'orest, 
Sussex, England, in i88i, which we owe to the generosity of 
Matthew B. Slater, Esq., of Malton ; this unfortunately lacks ma¬ 
ture perianths, yet the correspondence of the Californian plants 
with it, so far as it goes, and with the detailed description of 
the species given by Dr. Spruce is so close that wc have no 
ground for doubting their specific identity. A slight difference 
possibly lies in the more frequent occurrence in the Californian 
specimens of concrescence on both sides between bracteole and 
bracts, forming a complete cup with an erect acutely lobed limb, 
yet Spruce says of the specimens collected in Ireland b\’ Lindberg, 
" bractae uitunae aim bracteola biloba in ex'cipnlnin alte connatac’'; 
on the other hand, the bracteole in our plants is sometimes free on 
one margin and the bracts may ev^en be found, though ver}' rarely, 
to be quite distinct dorsally. 

The collection of this species in San Diego County by Mr. 
Koch suggests that it probably occurs also in the intervening coast 

region. 


27. K ANTI A S. F. Gray (as Kantins) Nat. Arr. Brit. PI. 1 : 706. 

1821. 

Calypogeja Raddi p. p. min. Atti Soc. Ital. Sci. Mod. 18 :—(3 O* 
1818. Mem. Mat. e Fis. Soc. Ital. Sci. Mod. 18: 42. 1820. 

Cinctnmdus Dumort. Comm. Bot. 113. 1822. 

^alypogeia Corda ; Opiz, Beitr. 653. i829.t 

Plants medium-sized, depressed-caespitose, light green, somc- 
•mes darkening on drying. Stems prostrate, or ascending at the 
oten gemmiparous apices, subsimple or with irregularly disposed 
ranches, these, with rare exceptions, arising somewhat laterally 
rom the axils of the underleaves ; root-hairs very long, usually 
^unierous, springing in clusters from the base of the underleaves, 
-eaves alternate, incubous, plane or slightly convex, oblong, ovate, 
^^^rhoniboidal, rounded or retuse at the apex, less commonly 
^cute, bidentate. or bilobed, the margins entire; leaf-cells rather 

chlorophyllose or pellucid, rarely with trigones. Under- 

Spnice, On Cephalozia, 72 1882. 

t See footnote, page 33. 
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leaves present throughout, usually ^“;V the size of the leaves, sub- 
orbicular, or sometimes reniform or ovate, the apex bifid, refuse, 
or entire. Dioicous, autoicous, or paroicous. Sexual branches 
arising, singly, in pairs, or in groups of three, from the axils of 
the underleaves, the S branches always originating near the basal 
margin of the underleaf, the 9 commonly median. Androecium 
(in autoicous and dioicous sp.) small, capitate or linear-amenti- 
form , $ bracts very small, bifid. 9 bracts 2 or 3 pairs with 
similar bracteoles, much smaller than the leaves, suborbicular. 
ovate, or lanceolate, subentire or 2—4-lobed ; archegonia 4-1-- 
Perianth wanting ; the 9 branch developing into a fleshy pendu¬ 
lous subterranean radicelliferous cylindrical or clavate pouch 
(perigynium), crowned at the mouth with the persistent scale-like 
bracts and lined internally with clav'ate-papilliform cells. Calyp* 
tra, at maturity, adnate for three fourths or more of its length with 
the perigynium, and almost equally long, its free portion sur¬ 
rounded b}'^ the abortive archegonia. Capsule cylindrical, dehb- 
cing to the base by linear spirally wound valves, these bistratose, 
the walls of the outer lay^er of cells nearly or quite destitute ot 
local thickenings, those of the inner layer with numerous sem- 
annular bands ; seta long ; involucellum highly developed, fina y 
adnate to the calyptra and reaching nearly to the line of departure 
of calyptra and perigynium-wall, its cells elongated and sinuous. 

Elaters bispiral. 


I. Kaxtia TRiCHO.MANis (L.) S. F. Gray% /. c. 

Mnium trichomajiis L. Sp. PI. ii 14. 1753- 

J linger mannia TricJiomanis Dicks, PI. Crypt. 3: lO- 
Hook. Brit. Jung./>/. jg. 1816. 

Jungcrnianma Sprcngclii Mart. F"!. Crypt. Erlang. I 33 - 

/ d. 1817. 



Cincinmdus TricJiomanis Dumort. /. c. 

Calypogcia TricJiomanis Corda, /. c. Nees, Naturgesch. 

Leberm. 3 : 8. 1838. 

Densely' depressed-caespitose or straggling among * 
stems 8—25 mm. long, .1—.36 mm. in diameter, simple ^ 
ingly' branched, prostrate and terminating obtusely', or 
uate, ascending, and microphylline at the apex and crowne 
a subglobose cluster of gemmae : leaves usually closely'^ be* 

ovate, .CH. 18 mm. x .63-1.4 mm,, slightly decurrent ventra .v -^ 

coming, in the more slender conditions, smaller, merely app 
mate or even somewhat distant, subrhombic, 6imidiate-ova . 
strongly decurrent, apex in all commonly' rounded, occasi 
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retuse, sometimes acute, rarely bidentate ; superior and median leaf- 
cells 35-65 n, the chloroplasts mostly close to the vertical walls, 
trigones wanting or indistinct; gemmae ovoid, of one or two cells ; 
underleaves orbicular to broadly ovate, 1—3 times as broad as the 
stem, distant, approximate, or imbricate, bifid to below the middle 
or merely retuse, the lobes acute or obtuse, entire or rarely with a 
tooth on the outer margin : autoicous (polyoicous ?): androecium 
short and capitate or becoming linear-amentiform and attaining a 
length of I mm. or more, arising from the same axil with the 9 
branch or at a distance from it; antheridia solitary, ovoid, about 
.1 mm. in greatest diameter, short-stalked : archegonia 4—7 • per- 
igynium cylindrical, 1.5—2.5 mm. x .6-.9 mm.: capsule 1.5—2. 5 
mm. X .55 mm.; .seta 1—2.5 I spores 12-16 n, very mi¬ 

nutely punctulate ; elaters 180—350//. X 11-15/-*. rather obtuse. 

On moist banks and decaying logs. Common in the Coast 
Range Mountains. Mill Valley, Redwood Caiion, and Olcm.i, 
Marin Co. ; Duncan’s Mills (c. fr.) and Cazadero {c. fr ), Sonoma 
Co.; North Fork of the Little River (640, 660, 696) and Men¬ 
docino (583), Mendocino Co.; Eureka (903, 1221), Humboldt Co. 
Collected also by Dr. Bolander at Mendocino and in “ Devil s 

Canon, Forest Hill, Sierra Nevada, no. 4620.” 

The Californian specimens belong chiefly to what is sometimes 

treated as a variety or species under the name depart¬ 

ing from the form ordinarily considered typical in the smaller 
more ovate underleaves, which are deeply bifid, with the lobes 
acute. The underleaves, however, often show such exti ernes ol 


form and size in a single tuft and such gradual transitions between 
e.se e.xtremes that we are convinced that any attempt to divide 

• . 1_fllO 


this group into 


th 

- LlldL CUV- I V 11 

two species according to the character of the 

miderleaves is both unnatural and inconv'enient. 
fornian specimens repre.sent, in our opinion, but a single species. 


While the Cali- 


•^iindri specimens repre.sent, in our opinion, out a 

flie determination of what name this species shall bear is attended 

Avfifu __ i*..f « . • • _11.- WAV'S 


owing principally to the various ways 


with .some little difficulty __„ j 

in which Kcintia tyicJiouuniis has been interpreted and defined b) 
kuropean authors. Lindberg * has made the 1 elation of the 

^ntlieridia to the archegonia a ground for distinguishing K(nitu 
^alypogcia (Raddi) Lindb. from Kantia trichomanis, describing the 
former as autoicous and the latter as paroicous, and Kaalaas t has 


* Hep. Utveck. 32. 1877. Kongl. Sv. Vel.-Akad. Handl. 23^: 25. 

t N'yt Mag. for N'aturvidensk. 33 : 201. l 893 ' 


1SS9. 
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gether, in the axil of a 


correlated with these cliaracters others drawn chiefly from the 
underleaves and leaf-apices. Nees von Esenbeck,* however, gives 
the impression that his Calypogcia triclioinanis is dioicous and the 
species is so described by Limpricht t and by Stephani.| Gottsche § 
on the other hand, twice states that the $ and 9 branches may 
arise side by side from the axil of a single underleaf. Spruce 
remarks ; ^ “Our Kantia Triclioinanis {Calypogia Tr., Syn. Hep.) 
is also certainly monoicous, and fruits freely in the Castle-Howard 
woods in the springtime. The flowers stand normally three to- 

foliole, thus ((? 9 <? ); but one or other 
flower in each triplet is apt to be obsolete, thus obscuring the 
monoicous character. We have probably a second species, 
bogs and wet places, with dioicous inflorescence, and large, very 
slightly notched (or even quite entire) folioles ; but I have seen 
no fertile specimen.” In a reprint of this paper (“ On Anomoclada ) 
in possession of Professor Underw'ood, Dr. Spruce has written 
“A. Tnchoinanis " on the margin opposite the words “probably 
a second species ” and K. Sprcngelii” (Mart.)” opposite the 
reference to the monoicous species. In none of the Californian 
specimens (and in none from the eastern United States, so far as 


in 


investigations have been made) have we been able to demonstrate 
paroicous inflorescence. By persistent searching we have alwajs 
been able to find antheridia, when they are to be found at all, 
occupying purely $ branches on plants which bear also 9 branches 

There is, howev^er, an apparent tendency to become dioicous, hich 

is especially pronounced in plants wdth large, merely emarginate 
underleaves. In European specimens, also, we are satisfied that 
the correlation, as defined by Kaalaas, betw^een the position of the 
antheridia and the characters of the underleaves, leaf-apices, etc., 
does not always exist. For example, an autoicous or peih^ps 
polyoicous specimen collected in Germany by Herr F. Stephait* 
has leaves and underleav'es which are very decidedly of the t} pc 


Lebenn 


1S38. 


t Cohn, Krypt.-Fl. Schles. i310. 1877. 

t Berichte Bot. Ver. Landshut, 7 : 143 (51^. 1S79. 

- Lta Acad. Caes. Leop.-Carol. Nat. Cur. 21*: 427. i 845 - 
Naturw. Ver. Hamb. 7 : 41. 1880. 

Jour. Bot. 14 : 164. 1876. 


Abbandl 
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conceived by Kaalaas to be peculiar to Kantia trichonianis. It sliould, 
perhaps, be remarked that in European, as in American, specimens 
of Kantia tricJiotnanis, we have as yet been unable to discover anthor- 
idiain the axils of the $ bracts—doubtless due to the fact that most 
of the European specimens of Kantia accessible to us arc 

in an unfavourable condition for the demonstration of antheridia. 
To what extent paroicous inflorescence prev'ails in the European 
plants and in how far and how constantly it may be associated 
with other characters are matters which we hope will soon be ex¬ 
haustively investigated by European hepaticologists. Inasmuch 
as Linnaeus’ specimen of Miiinni trichonianis, if he ev^er had one, 
is not preserved, it would appear that the only way of interpreting 


Mniuni foliis 


A 


our assistance the only synonym that he quotes, viz.: Alninni 


facie, folio Us 


/■ 


This Dillenian plant Lindberg has declared * to be “ Kantia caly- 

pogea (Dood.; Radd.) Lindb. saccifera.—Haec species est autoica, 

# 

A. trichonianis (L.) Lindb. tamen paroica.” On this showing it 
seems a little strange that Lindberg should not hav^e pinned the 
name “ trichonianis (L.) ” down to the autoicous form and given 
his paroicous species a new name. It is, however, to be noted 
that this determination is out of harmony in one or two particulars 
with his earlier determinations of the plants preserv'^ed in the Dil- 
Icnian herbarium, for he once vvTote if “ Secundum specimina, in 
herbario ejus nunc asserv'ata, AAninni Dillen. Hist. muse. tab. 31* 


fi? 


fi- 


(Raddi) Lindb.] pertinent! Sed (fig. 5) caespes componitur et ab 
hac forma (dioica), $ et sacculos juveniles gerente, et ab intermi.xta 
K. argiita, ster. et gonidiifera !” One will observe that the sacci- 
ferous plant is here declared to be dioicous ! \\ hether the dcteim- 

ination of three years later was a rectification based upon a reexami¬ 
nation of the Dillenian specimen we are not informed. Hut 
"hether autoicous or dioicous, it certainly appears quite unjustifiable 

to limit the name ^^trichonianis'' to an exclusively AzmViW.? form. 


Hep. Utveck. 32. 1877. 

t Not. Sallsk. pro Fauna et Flora Fenn, Forhandl. 13 : 3^4- ^^74* 
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28. LEPIDOZIA* Dumort. Rec. d’Obs. Jung. 19. 

L. & N. Syn. Hep. 200. 1845. 

PlcuroschisiHci § Lepidozui Dumort. Syll. Jung. 69. 
MastigopJiora Nees, Naturgesch. Eur. Leberm. i : 





1835. G. 
1831. 

95 , > 01 . 


Hcfpctiiun § Lipidozia Nees, op. cit. 3: 31. 1838. 

Plants small or moderatel}’ large, pallescent or yellowish-green, 
in dense, often depressed mats. Stems prostrate or ascending, 
rarely erect or pendulous, pinnately or bipinnately branched, often 
beautifully plumose, the v^egetativ^e branches lateral in origin, 
raiely ventral; root-hairs rather scanty, niostl}' from the ventral 
Surface of the underleaves. Leaves incubous. small, ventrally con¬ 
cave, decurved, unsymmetrical, usually as broad as long, palmately 
4- (rarely 2- or 3-, or 5- or 6-) cleft or -parted, the segments 
lanceolate or subulate and (in our species) entire ; leaf-cells rather 
small or medium-sized. Lhiderleaves present throughout, similar 
to the leaves but symmetrical and somewhat smaller. Dioicous 
01 autoicous. Androecium occupying a short ventral ranuilus or 

raiely terminal on a lateral branch; $ bracts suborbicular, saccate- 

concave, larger-celled, mostly bilobed, bracteoles much smaller; 
antheridia single. Archegonia few or numerous, terminal on a 
short vential, often strongly radicelliferous, branch. 9 bracts j") 
pairs, the inmost mostly three times larger than the cauline leaves, 
all larger-celled and more translucent, 2—4-lobed or -dentate at 

apex, the margins entire, denticulate, or spinose : bracteoles simi¬ 
an Perianth free, cylindrical-ovoid to narrowly fusiform, more 
01 less distinctly trigonous above, with the third angle ventral, 
padually contracted at the apex toward the rather small denticu¬ 
late or ciliate-laciniate mouth. Calyptra as long as the 

perianth. Capsule cylindrical-ovoid, dehiscing to the base by 

stiaight v'^alves, these 2—4-stratose, the walls of the external ce 
it 1 columnar or nodular thickenings, those of the inmost 
wit a semiannular bands; seta moderately long. Elaters bispira- 


• In order to retain in use Lepidozui as a generic name, we recognize its subgf** 

'outy. The Masligophora Nees of 1S33 was rather briefly defined and no sped 
sre cited under it. \pt in t8-.s .• n wnoD'Tn' 


priority 

Kji wab raiuer unenv ucmitv* . 

ere cite under it, yet in 183S Nees mentions Afastigophora reptaus as a s\nony^ 
P n itptans and refers to page loi ot the first volume of the Eur. Lebenn. 
tl P^t^fication, where, however, no specific names are to be found. 


ai 


. ^ possible doubt as to what Nees intended to hav-e understo<i<i unde 

^^ 33 - I>ut in 183S Nees reverted to Dumortier's sectional 
, ^ section of Heipetimn, and yvithout any allusion to Dumor 

pr o 1. 35^ ,n which Lepidozia was raised to generic rank) and forthwith tran> e 

y'‘^^‘^ophora, with full diagnosis, to a very different plant 

II oodsti Hook.). 
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fun 


)bs. J 

1753 - 


18 




j 


’ptatis N 


1831. 



Naturgesch. Eur. I.eberm. 


3: 31 


1838. 

In depressed mats or creeping among mosses ; stems prostrate, 
6-25111111. long, . 18-36 mm. in diameter, subpinnately to bipin- 
iiately ramose, the branches ending obtusely or often becoming 
flagelliform : leaves obliquely inserted, patent-horizontal to erecto- 
pateiit, mostly appro.ximate or subimbricate, rarclv distant, sub- 


quadrate, inclining occasional!) 


Ion 


6- 


' •“5~54 rnm. broad, decurved, 3- or 4- (rarely 2 -) cleft for 
/i~/j their length, the lobes unequal, niostl)' lanceolate-acute or 
subulate, incurv'cd, 4—8 cells wide at base ; leaf-cells 24—48/^ their 
film walls obscurely or not at all incrassate at the angles, cuticle 
smooth : underleaves distant or contiguous, subquadrate, broader 
than long, 2 the size of the leaves, mostly 4-lobed to about the 
middle, the lobes usually obtuse: autoicous: androeciuni typically 
< 3 n a short ventral branch, rarely borne on a branch of lateral 
<^ngin: axis of 9 branch about . 

? biacts 2 —3-dentate at apex, margins entire or slightly denticu- 
ate . perianth subcylindrical or narrowly ovoid-conical, 2-2.7 mm. 

-63—1 mm. in greatest width (below the middle), rounded- 

trigonous abov’e, the wall of 2 or 3 layers of cells in the basal half 

t>r third, otherwise unistratose, the mouth denticulate: capsule 

^ out 1.2 mm. x./ mm.; seta 1—2 cm. long; spores 14-16//, di.s- 

tinctly granulate-papillate; elaters 200—325//x i o- 1 6 //, rather 
obtuse. 


D 


mm. long, archegonia 2-6 : 


On old lo 


gs in moist 


woods, on banks ot streams, among 


niosses, etc. Not especially common in California. “ Redwood 
Canon. ’ n^ar Mi'll t r-m\ nnrl 



Canon near Mill Valley, Marin Co.; near Mendocino (j-O) and 

hork of the Little River (658), Mendocino Co.; Eureka 

I906, 9 - 9 ). Humboldt Co.; near Hay Fork (1120), Irinitv Co.; 
Sisson (36), Siski)'ou Co. Collected at Mendocino also by Dr. 


’Hander and in Marin Countv by Professor Underwood (June 

T n ^ 


f 



Hch the androecia normally terminate lateral branches, has stated 
in Lcpidozia reptaus the male spike always occupies a postical 
^^Kh. The Californian specimens of Lcpidoziu f’tptuus, however 


.kur. Hot. ig. jggj 
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—though apparently always autoicous—occasionally show an 
antheridial spike at the end of a lateral branch, and we have ob¬ 
served the same conditions in certainly autoicous plants of G. & R. 
Hep. Eur. 282. 

Lcpidozia Jilameiitosa * (Lehm. & Lindenb.) Lindenb.—a vew 
distinct species, now certainly known only from Alaska—will prob¬ 
ably yet be found to extend farther down the coast, though we are 
inclined to doubt its occurrence within the limits of California. 


Lcpidozia rcptans 


anu 


more rigid and brittle in dryin 


CT 


The main stems are 2-3 cm. 
long and .36—.65 mm. in thickness. The leaves are almost trans- 
v'ersely inserted and erecto-patent to suberect; the underleaves are 
proportionally larger than in L. rcptanSy being | the size of the 
lateral leaves ; the fronds have therefore the appearance of being 
almost uniformly developed on all sides instead of being distinctly 
dorso-ventrally flattened. Fig. 4 in Lindenb. & Gottsche’s platen 
scarcely does justice to the similarity in size of the leaves and under¬ 
leaves ; and Taylor’s “ stipulis minutis ” of I.cpidozia attcnuata b 
difficult to understand in view of the undoubtedly authentic original 
specimen existing in his herbarium, which is an exact counterpart ot 

a ^ ^ 


the original of Jitngcrmannia filame 
Ural History Museum of Vienna. 


filanti 


ntosa 


^ -• .AAA ^ A A A • •• ^ ^ 

the perianths are 4~b mm. long and are widest at the middle or a 
little above; the only capsule seen is 2 mm. long. Menzies "as 
piobably the first collector, though his name is not cited by Linden 
beig and does not appear on the Vienna specimen. The ^pccie^ 
has since been collected, so far as we know, but twice" by J- ^ ■ 
Macoun, Prince of Wales Sound, Alaska, September, 29, 

mia Bolandcri. in herb. Underwood) 


1891 


Jessie 


Scap, 


* • 


herb. 




Howe). The species is apparently dioicous. We have seen p^’’ 
anths only upon the original specimen. The androecia are upon 
ventral branches. 1 he main stems and lateral branches (espccia , 

^ riLAMENTOSA Lindenb. (excluding var. /??); G. L. & 

1^45. Lindenb. & CioUsche, Sp. Hep. fa.sc. 6 & 7 • 3 ^- 
J>i»Sermanniafilamentosa Lehm. & Lindenb.; Lehm. Pugill. 6 : 29. 

Lepidozia attenuata Tayl. I.ond. Jour. Bot. 5 : 369. 1846. 

t ith the exception of the leaf-cells, which are a trifle smaller and more 
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in 9 plants ?) sometimes terminate in a somewhat enlarged, rather 
dense, rosette of leaves. 

Lcpidoda Juunilhma Tayl. (/. i*.) “ Northwest coast of America ? 
Menzies ” is a CcpJialozia. 


ung. 


18. 


29. BLEPHAROSTOMA Dumort. p. p. ’Rec. d’Obs. J 

1835. Spruce, On Cephalozia, 86. 1882. 

Juugcrmannia § BlcpJiarostouia Dumort. p. p. Syll. Jung. 65. 

1831- 


Oiactopsis Mitt. Jour. Linn. Soc. 8: 53. 1865. 

Blepharostoma § Chaetopsis Schiffn.; Eng. & Prantl, Nat. 

PHanzenfam. : 104, 105. 1895. 

Plants small, sometimes very slender and delicate. Stems 
usually prostrate-entangled, the branching normally lateral or sub- 
dichotomous. Leaves transversely inserted, divided very nearly 
01 quite to the base into 2—5 rigid and setaceous or soft and capil- 
lary, simple or less commonly furcate laciniae, each consisting of 
a single row of cells throughout. Underleaves very similar, their 
laciniae sometimes fewer by one and occasionally a little shorter. 
Archegonia few, terminal on the main stem or on the principal 
ranches, bracts usually more crowded than the leaves, their 
aciniae sometimes more numerous and often forked; antheridia 
ovoid, solitary or very rarely binate. 9 bracts gradually larger 
^ yan the leav'^es, free from the perianth, distinct or the inmost 
s 'ghtly connate at the base, the often much branched laciniae 
spiinging from a basilar membrane several cells in height; brac- 

■''•olilar. Perianth subpyriform to elongate-cylindrical, its 

"3 composed of a single layer of cells, the mouth ciliate. Cap- 
su e dehiscing to the base by four straight v’alves. Seta rather 
s lort Or moderately long. Elaters bispiral, obtuse. 


I 


Key to the Species. 


• es mostly with 3 or 4 laciniae, their ceils 40-70 mX times a.s 

8 3s broad, thick-walled, the septa usually strongly thickened toward the pe- 
j and slightly protuberant. i- truhophyliton. 

I'r 3 laciniae, their cells 50-112 fi X 25-50 «. times as long 

’toad, thin-walled, .slightly contracted at the septa.(which are never at all pro- 
aberant). 2. B. aracItnoiJcum. 


I. 


Bl.EPHAROSTO.MA TRICHOPHYLLL'.M (L.) DumOrt. RcC. d Obs. 


Jung. 18. 1S35. 


J‘f*iierinaPinia irichophylla L. Sp. PI. 1135- 


1 


mm ^ ^ 

/ DJ 


Chaetopsis trichophylla Mitt. Jour. Linn. Soc. 8: 53. 


1865. 
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Green or yellowish-green, intricately caespitose or straggling 


among other bryophytes : stems rather rigid, 4-20 mm. long, .06- 


.37 mm. in diameter, with often copious lateral or dichotomous 


branching, cortical cells subopaque, 7—14-seriate, 28-96 //x 15- 


32//, a.xile cells 4—12-seriate ; root-hairs infrequent: leaves close 


or somewhat widely spaced, erecto-patent or suberect, divided 


^ L < i 

nearly to the base into 3 or 4 rigid setaceous laciniae (occasionally 


five or in verv slender conditions rarelv reduced to two), these .4- 


.65 


(8—13 cells) long, usually connate for height 


of the basal cells, or sometimes with a basilar membrane one cell 


in height; leaf-cells 40-70 //x 16—32 //, i j/>- 2 yi times as long as 
broad, thick-walled, the septa usually' stronsH' thickened toward 


the periphery' and slightly protuberant, giving the laciniae a some 


what nodulose outline ; cuticle granulate or striatulate : underleaves 


similar to the lateral leaves, their laciniae commonly' one or two 


f ^ 

cells shorter : paroicous, or with antheridia on the same a.vis but a 


little remov'ed from the 9 bracts, or sometimes dioicous : ^ bracts 

A m ^ 


with a narrow basal membrane, the laciniae usually' once furcate. 


antheridia about .1 ^ mm. in diameter, the short stalk composed of 


a single row of cells : archegonia 4—7 : 9 bracts 4— 6 -laciniate 
with a basilar membrane 2-6 cells high, the laciniae furcate or often 
with an antler-like ramification : perianth highly' e.xserted, cylin 
drical or pyriform-cylindrical, 1.5—2.2 mm. x.45~^ mrn.. inflate , 

with usually' one or two deep furrows toward the ape.x, the rather 
wide mouth somewhat abruptly drawn together and fringed \'>t| 
long, mostly' connivent cilia : calv'ptra thin, free, about half as lot^o 

<T the valves 


6 - 


bistratose, the cell-walls of the outer lav'er with purplish-biov'rr 


columnar thickenings, those of the inner layer with similar thic 'en 

• . ...O’ t^nlT 


long: 


mgs and with imperfect semiannular fibers ; seta j 

foot deeply penetrating the stem-apex, descending to the plane 
insertion of the third set of bracts ; spores 14—18 /^i, minutely gran 


late-papillate; elaters 130-300/^x9-11 />■. 


On logs and moist soil. 


Fish Creek, Mariposa Co. (Miss Edith S. Byxbee, July. ^^ 9 ? 

% _ m 


near Mendocino (668, 722): Blue Lake, Humboldt Co. ( 10 ^ 9 ) 


confervoid, mostlv 


2. Blepharostoma arachnoideum sp. nov. 

Pallid or yellowish-green, depressed-caespitose, v'eiy 

to the presence^ 

gemmae : stems flaccid, 2-5 mm. long, .05-. 22 mm. in ; 

simple or sparingly branched, the branching dichotomous, la 

stlv O' or 


pulverulent-nitent owing 



or sometimes strictly ventral, cortical cells 4—1 o-( mos.-, ^ 

dors.il a ‘"- 


seiiate, pellucid, 48—160/. x 2.-60 


ft 


the 
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than the v’entral, axile cells i—6-seriate; root-hairs very long, color¬ 
less or yellowish, usually wanting, springing, when present, singly 
or in groups of 2 or 3 from near the places of insertion of the 
underleaves ; leaves rather widely spaced, patent or erecto-patent, 
divided nearly or quite to the base into 2 or 3 capillary laciniac 
(very rarely four, or in attenuate conditions sometimes reduced to 
one), the laciniae .36—75 mm. (6-11 cells) long, often once forked 
at about the middle or above, discrete to the very base or more 
commonly connate for ^ the height of the basal cells, slightly 
contracted at the septa; leaf-cells mostly 50—ii2/< x 25-50/<, 
I'/>-4 times as long as broad, hyaline, thin-walled, the septa some¬ 
times slightly thickened toward the periphery but never at all 
protuberant ; cuticle (of the cortical cells as well) minutely 
striatulate : underleaves very similar in all respects to the lateral 
leaves : gemmae frequent, especially toward the stem-ape.x, uni¬ 
cellular, oblate-ellipsoidal, 25// in greatest diameter, formed by the 
multiplication in a single series and reduction in length of the ter¬ 
minal cells of the leaf-segments, the resulting submoniliform 
chains composed often of 12—18 cells : remaining parts unknown. 

On old logs in moist woods, “Russian Gulch,” near Mendocino 
(703 — the type) and North Fork of the Little River (1222), 

Mendocino County. 

The above species is strikingly distinct from Blcpharostouia 
ichophylliitn. BlcpJiarostouia scjunctum * Angst., from Brazil, 
•■S doubtless a nearer ally, judging from description- alone, but 
the Californian plant evidently differs from this in the shorter and 
rather stouter .stems, in hav'ing often 3 leaf-laciniae, the basal cells 
of which are commonly more or less connate, in the broader leaf- 
oells, and probably also in the ramification. In habit and delicacy' 
of structure, Blcpharostouia arachnouieuin is suggestive of Di. 
Spruce s genera Telaraiica aini Arachmopsis. The occasional oc¬ 
curence of a postical branch is an aberrant character in hliphaio- 
stooia, with which genus, however, the equally developed three 
ranks of leaves plainly unite our plant. The species, in a sense, 
connects Blcpharostouia with Tclarauca, which, in turn, as Spruce 
remarks, is with difficulty kept separate from Lcpidozia. 


» • 


Ofvers. Kongl. Vetensk.-Akad. Forhandl. 1S76' : 7 ^* 1876. The \\\ t o 

J laciniae is here given as “ o,cx)T inillim/’ which is evidently a misprint for 0,03 
niillim. 
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30. ANTHELIA Dumort. p. p. Rec. d’Obs. Jung. 18. 1835. 

SchilTn.; Eng. & Prantl, Nat. Pflanzenfam. i’: 106. 1895. 

Jungc 7 ‘uiannia § Antlulia Dumort. p. p. Syll. Jung. 63. 1831. 

Anthelia § A. Spruce, On Cephalozia, 80. 1882. 

Plants small, densely caespitose, olivaceous-green or glauces- 

cent.* Stems stout for the size of the plant, opaque, irregularly 
pinnate, the branches all lateral, cortical cells multiseriate, small 
to medium-sized; root-hairs few or abundant. Leaves small, 
transversely inserted, erect or erecto-patent, somewhat complicate- 
carinate, commonly equitant-imbricate, bifid to the middle or be¬ 
low, the lobes subacuminate, several cells in width except at the 
extreme apex, the margins entire or erose-denticulate. Under¬ 
leaves similar to the lateral and scarcely smaller, the stems, there¬ 
fore, appearing uniformly tristichous-foliate. Dioicous or paroi- 
cous. Antheridia large, solitary in the axils of but slightly 
modified leaves. Archegonia few, terminal on the main stem or the 
leading branches. -x bracts gradually larger than the leaves, 
densely crowded, more often denticulate, more or less fused with 
the base of the perianth and the hollowed-out stem-apex, distinct or 
rarely somewhat connate at base, the apices commonly hyaline. 
Perianth ovoid to short-cydindrical, deeply unisulcate dorsallv and 
2- or 3-carinate ventrally, 8— lo-plicate at the slightly narrowed 
lo'bate-dentate mouth, the wall of 2 or 3 lavers of cells near the 
base, otherwise unistratose. Calyptra 2 or 3 cells thick, carry 
ing on its surface the sterile archegonia and sometimes also 
small scale-like paraphy.ses. Capsule subglobose, dehiscing to 

the base by straight \'al\'es, which are composed of two lavers 0 
cells, the walls of the outer layer with columnar or nodular tine' 
enings, those of the inner laver similarly marked toward the base 
of the capsule but bearing toward the apex more or less perec 
semiannular fibers ; seta short. Elaters 2- or 3-spiral. 


J 


Trevds. Mem. r. 1 st 




1876. 


IIL qtb. 1877, Spruce, On Cephalozia, 82. 
Jiingermannia Juratzkana Limpr.; Cohn, Krypt.-Fl. Schles. l 
289, 1877. Hedwigia, 15: 18. 

* Herbarium specimens of Anthelia are often thickly covered with a delicate w|i 

CO webbj growth, which under a magnification of 500 diameters is found to con 
'erj slender short and rigid or long and flexuous threads about I in diameter 
mogeneous structure. The organism is evidently one of the colorless ^^*^*^ 1 * ' 
ut further than this we would not attempt to express an opinion astoit5SVS« ^ 

^t:hizophyceae and mycelia of fungi are usually also present in gceat 

♦abundance. 
















Anthelia 


\U 


{'^)Jnngerma}iiiia nivalis Sw.; Wahlenb. FI. Carp.* 363. 1814. 
Wahlenb. FI. Suec. 779. 1826. 

Anthelia nivalis Lindb. Muse. Scand. 5. 1879. Kaalaas, 

Nyt Mag. for X'aturvidensk. 33 ; 232. 1893 - 

Plants dark green or glaiicescerft at the apices, brownish below, 
forming wide dense mats 2—4 mm. in thickness : primary stems 
jMostrate or decumbent, the principal branches erect, .08-. 26 mm. 
in diameter, sparingly radicelliferous; leaves erect-appressed, 
usually crowded, more distant on slender sterile stems, ovate, 

• 3~35 long, bifid 14 -^/ their length, the lobes ovatc-lanceo- 
late, subacuminate, the margins entire or very slightly erose-den- 
ticulate; leaf-cells rectangular-oblong to subquadrate, 16-40 n 
in greatest diameter, rather thin-walled : paroicous: bracts sev¬ 
eral pairs, a little saccate at base, apices denticulate, bracteoles 
similar: perianth scarcely' exserted, ov'oid, 1—1.6 mm. x .6-.7 mm., 
lobulate at the somewhat contracted mouth : capsule .5~-7 ii^ 
diameter, on a seta 1—3 mm. long; spores 16-24/^ in ma.ximum 
diameter, granulate-papillate; elaters 120-175 I*- 11-14 !’■ in 

greatest diameter, somewhat attenuate at the e.xtremities, mostly' 

trispiral. 


On rocks in alpine regions. “California, Bolander” in herb. 
k‘. S. National Museum (under the name Anthelia jnlacca). It 
seems probable that Dr. Bolander’s specimen was collected on Mt. 

Dana in September, 1866. 


* 'I' 


J his citation is as given bv authors. We have been unable to consult this earlier 
^ork ot \\ahlenberg’s and have also failed to see the “ W. M. Ind. muse.’ in which 

nivalis as a nornen nudum is said to have made its first appearance, 
hough ue have not been able to see all the literature bearing upon the point, we are 
the opinion that Jungermannia nivalis Sw’. should be treated as an exact synonym of 
^minnia julacea Idghtf., inasmuch as w'e are in possession of no evidence (a^ has 
/eady been said, in effect, by Dr. Spruce) that Lightfoot, Swartz, or Wahlenberg dis- 
fi[uished between wdiat \ve now recognize as Anthelia julacea and Anthelia Juiatz* 
J^^^^S^^^^annia nivalis could then be cited as a synonym for Jungei mauuia 
At ncea, m the restricted sense of Limpricht, with as much justice as iox Jungermannui 

At all events, in Wahlenberg’s Flora ?>\xtQ\Q.2L, Jungermannia nivalis is 

in ^^*^^**adistinotion to Jungerrnannia julacea which is applied to Jungei- 

concinnata of Lightfoot and of Hooker, and the diagnosis of Jungermarinni 
* # ^ ^ there given, w'ould, on the w’hole, surculis setaceis ratnosis ; iunuli 

^ be more suggestive of the dioicous species. Lindberg, it is true- 
s i Kongl. Sv. Vet. Akad. Handl. 2 ,y: 29. 1889) that his Anthelia nivalis (the 

^ species) is veiy' common in Scandinavia while A. julacea is ver^ rare, but 
, Mag. for Xaturvidensk. 33 : 230, 231, 233, 234. 1S93) ^tids the two 

abundant in Norway. Until proof is forthcoming that Junger- 
was originally applied to the paroicous species we preler, with Spruce, 
a *j>ecific name concerning whose original meaning there i^ no doubt. 
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AutJiclia julac€a{\^.\ Limpr.) Dumort.—a nearly related species, 
which may be expected to occur in California—is distinguished by 
its larger size, dioicous inflorescence, thicker-walled leaf-cells, and 
bispiral elaters. 


A 


(. PTILIDIUM Nees, Naturgesch. Eur. Leberm. i : 95. 


T Q *» 1 


Blcpharozia Dumort. Rec. d’Obs. Jung. 16. 


183 


A 


Usually in dense and commonly brownish mats. Stem pros¬ 
trate or ascending, i—2-pinnate or irregularly and sparingly 

branched, eflagelliferous, the branches lateral ; root-hairs lew and 

short. Leaves obliquely inserted, twice bifid to below the middle 
or palmately' 3—5-cleft, the dorsal segments larger and incubous, 
all filiform-acuminate, the segment-margins entire, or more com¬ 
monly fringed with long, simple or branched cilia. Underlea\e> 
much smaller but otherwise somewhat similar, more or less di> 

tinctly 3- or 3-parted. Antheridia short-stalked, on the main stem 

or lateral branches, in the axils of more concave and more closely 
imbricate but otherwise scarcely modified leaves. Archegonia 
terminal on what is primarily the main stem or a principal brand 
the perianth, however, through innovation below, finally apical 
a short apparently lateral or dichotomously divergent braiK • 
Bracts commonly one or two pairs, similar to the leaves or 0ten 
more profusely ciliate-laciniate. Perianth free, sev^eral times longer 
than the bracts, cylindrical-obovate, ciliate and subplicate at tie 

^ J _ 1 1 . c /^\rnin on ‘■' 


on 


somewhat contracted mouth. Calyptra free. Capsule ovoid 
moderately long seta, dehiscing to the base by four rathei ri^' 
valves, the cells of the latter bearing semiannular and also bro'^m- 
nodular thickenings. Spores punctulate, sev^eral times broa 


than the 2- (3-) .spiral elaters. 


I. 


Ptilidium Californicum (Aust.) Underw. & Cook, Hep- 
69. i\Iay, 1890. Pearson, List Can. Hep. 7 - 

lica Aust. Bull. Torr. Bot. Club, 6- 


Calif or 


1875- 


Calift 


Brownish or greenish-yellowy usually in dense appfcssc 

stems subfiliform and flaccid or becoming somew'hat stout, u 
3 long, irregularly and sparingly branched, rarely ^ 
nate or subbipinnate : leaves loosely imbricate, palniately 3 
c e t to below' the middle, the segments lanceolate or 

mon y linear-lanceolate, filiform-attenuate, unequal, tie 
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smaller and subinflexed, the segment-margins very entire, repand, 
or here and there again incised or sometimes bearing a few (2 or 
3 on a side) long and rather rigid cilia: underleaves usually a little 
broader than the stem, deeply 2- or 3-parted, the segments in- 
ciso-ciliate; leaf-cells 40—45 /^, hexagonal- or pentagonal-rotund, 
the walls strongly thickened at the angles, cuticle smooth: 
dioicous : $ plants commonly more slender, androecium cauline 
or rameal, antheridia ovoid or ellipsoidal, single or in pairs, the 
stalks finally much shorter than tlieir long diameter : 9 branch 
short, bearing about 2—4 pairs of leaves inclusive of bracts : bracts 
one or two pairs, a little larger than the leaves and more inciso- 
ciliate ; bracteole similar, rarely connate with bracts on one or both 
sides; perianth cylindrical-obovoid to subfusiform-oblong from an 
obconic base, slightly narrowed at the ciliate subplicate mouth : 
spores brown, 21-30 it ; elaters 120-225 //X7-10 ft, 2- (rarel)' 3-) 
spiral, contorted, subobtuse. 


round in California only, by its first collector. Dr. Bolander. 
The plants from which the original description was drawn were 
picked out from specimens of Hypmivi circinale in Sulliv. & Lesq. 
I'lusc. Bor.-Am. P^xsicc., No. 474, ed. 2 ; these are now preserved 
in herb. Pearson. Duplicates of this original material may often 
be found in connection with no. 474 of the Pkxsicc. cited. Habitat 
and locality were given as “ ad corticem arborum in sylvis Cali- 
forniae montanae.” The specimens doubtless came from Hum¬ 
boldt or Mendocino counties, and the plant is to be looked for on 
the bark of living trees and fallen trunks of Sequoia sevipervirens 

and of other conifers i 

c.xtends northward to British Columbia (Macoun) and to Idaho 
(Leiberg). Some of the northern specimens make a nearer ap¬ 
proach to Ptiluiiuui cilian\ which also occurs in the same region, but 
^re always veiy distinct in the less branched stem, the more rigid 

with much more pronouncedly filiform-attenuate segments 
^rid longer, more rigid, and always much less numerous cilia. 


m the northern coast region. 1 he species 


leav 


Pl.ATE 105. PtILIDICM CaMFORNKXM. 


1 lants, natural size. 

Portion of stem, with branch, X ^2. 

3 - Cauline leaf, viewed from above, X 23. 
Cauline leal, viewed from below, X 23. 

j*cleft cauline leaf, viewed from below, X 
A typical apex of leaf-segment, X 4 ^* 

Cauline leaf, ventral view, X 23. 


4. 

5 
6 . 
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8. Ranieal leaf, ventral view, 

9 and lo. Underleaves, 

11. Androecium, x 12. 

12. $ bract, X 23. 

13. Antheridia, X 23. 

14. Bracteole, X 23. 

15* Second (next to the inmost) bracteole from an<ither plant, X 23. 

16. Inmost bract, X 23. 

17 and 18. Ventral and dorsal aspects of perianth and bracts, X ^2. 

^ 9 * Portion of perianth-mouth, X 41- 
20. Leaf-cells, X 225. 

Figs. 1-6, 9, io, and 20, drawn from the type specimen collected in California by 

Bolander, ex. herb. learson; the remaining figures from Hep. Am. 69 (Idaho, J. 
Leiberg). 



Jung. 


14. 


1835- 


S. F. Gray, /. p. max. Nat. Arr. Brit. PI. i: 690. 
18., I. Lindb. [a.s Martmellui^ Act. Soc. Sci. Fenn. lO: 5^8. 


O. Kuntze (as Marthicllia), Rev. Gen. PI. 83 
Radula Dumort. p. p. Comm. Bot. 112. 

Radula § Scapaiiia Dumort. Syll. J 
Plants usually large, 


/ 


1891. 


1822. 


or 


38. 


1831. 


, , / -S'-* caespitose, green, brown, rose-red, or 

ar '-purple; primary stems defoliate, creeping, 

rnost y ascending, sometimes erect, rarely prostrate, simple or 


the secondary 


ternate, distichous * 


Leaves al- 


or somewhat winged keel. 


dichotomously branched, apex commonly decurved. 

,, ' complicate-bilobed, the fold rounded out¬ 

wardly or more often with an acute 

iTiarj^ins of the lobes ciliate, dentate, or entire ; ventral lobes mostly 
ar^er convex dorsally, succubous; dorsal lobes incumbent; 
er eaves wanting. Stem-apex and upper leaves sometimes 
, . Dioicous or rarely monoicous; androecium ter- 

rtf ^ interrupted; $ bracts ventricose, usually smaller and 
nn TVffr ® » antheridia (mostly 1—6) ovoid or ellipsoidal, 

lik'f‘ ri their owm length, often accompanied by hair- 

ke or leaf-hke paraphyses. Archegonia few, at the apices of 

in branrhf^c O 1_1 .. ° ...... ^ __ 


cr 


emmiferous. 


the main branches. 


oblono- r> ^ little larger and more equally lobed. Perianth 
with strongly compressed dorso-ventrally (parallel 

mouth h ^ stem), smooth, or rarely subplicate, the 

vouncr entire, dentate, or ciliate, decurved when 

the inn#-r ^ long-exserted, valves thick-w'alled, 

Elater«5 W i^^ils WMth semiannular or nodose thickenings. 

t-iaters bispiral, deciduous. 


See Scapania heterophvUa . 
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Key to file SpecieN. 

Uppermost leaves (in 9 pl^^rits) with long curved teeth on the carina ; perianth-mouth 
denticulate or subentire. 3. .V. Oak sii. 

Leaves without teeth (or very rarely a single tooth) on the carina or fold. 

Basal margin of dorsal leaf-lobes wilhdong, decurved, often compound cilia ; leaves 
coarsely dentate ; ventral lobes oblong-ovate. I. S, Bolan<ierL 

Basal margin of dorsal leaf-lobes entire or with small teeth. 

Plant (^‘frond*’) distinctly complanate; leaves always distichous. 

* Stems 4-15 long; ventral leaf-lobe very slightly or not at all dc- 

current. 

I.eaves bilobed their length; ventral lobes oblong-ovate, acute 

or subacuminate, serrate-dentate, deflexed and often scmiewha. 
secund ; dor.sal lobes nearly parallel to the stem, appre.ssed-imbri¬ 
cate alx^ve ; perianth-mouth entire or repand. 5. -S’, tttpibrosa. 

Leaves bilobed yi their length ; ventral lobes orbicular-ovate to obo- 
vate, often obtuse, entire or sparingly dentate ; dorsal lobes erecto- 
patent or patent-horizontal, ascending, never appressed-imbricate ; 
perianth mouth in most cases shortly ciliate-dentate. 

6 . -S’, curta. 

Stems i-io cm. long, ventral leaf-lobe decurrent, obtuse, rarely subacute. 

Plants aquatic ; leaves flaccid, lobes often subequal at apex, some¬ 
times entire, the ventral round-trapezoidal ; perianth-mouth repand 
or subdentate. 4- S, taiTiuhita, 

Plants non-aqualic; leaves somewhat stiflT, ciliate-dentate; ventrat 
lobes obovate, 2-2 *4 times the size of the dorsal; perianth-mouth 
ciliate-dentate. 2. S, ttemorosa. 

Plant (“ frond ” ) obscurely complanate ; leaves sometimes irregularly 3-ranked 
by interpolation of unlobed leaves, erecto-patent, often with squarrose tips. 

7. S. heterophylla, 

I. ScAPAXiA Bolaxderi Aust. Proc. Acad. Nat, Sci. Philad, 1869: 

218. 1869. 

Scapania caudata Tayl. in herb. 

Scapania Californica Gott.sche ; Cal. Med. Gaz. 1870: 184 
(40) (name only). 1870. 

Scapania albescens Bot. Jahrb. 8: 96. 1886. 

Olive-green to yellowish-brown, caespitose: stems rigid, as¬ 
cending, nearly prostrate or subpendulous, 1—4 cm. long, dichot¬ 
omous, 9 plant innovating from near base of the {perianth: 
leaves scarcely increasing in size upward, approximate or clo.se, 
stiff, hardly changed in form or position on drying, acutely com¬ 
plicate, narrowly alate-carinate, the carina entire or rarely fur¬ 
nished with a single tooth ; ventral lobes obliquely oblong-ovate, 
patent, strongly conve.v, obtuse, slightly decurrent, coarsely den¬ 
tate, 2)2 times greater than the dorsal, ape.x and ventral margin 
defle.xed ; dorsal lobes broadly and obliquely ovate, more or le.ss 
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imbricate, erect or subappressed, slightly convex, somewhat acute, 
with fewer and larger teeth and bearing at the base several long 
decurved often compound cilia ; leaf-cells subquadrate-oval, more 
elongated toward base, i 5—40 /«, with conspicuous trigones, cu¬ 
ticle minutely roughened : gemmae at apex of stem, of one or two 
cells, oval or ellipsoidal, 15--5 X 15 n : dioicous, $ and 9 
plants in the same tuft: androecium terminal or often interrupted; 
antheridia 2—6, ellipsoidal or oljovoid, on stalks of about their 
own length or longer, accompanied by very numerous, branching, 
capillary, or leaf-like paraplu'ses; $ bracts scarcely modified 
or smaller, saccate, densely imbricate, with subequal inciso- 
dentate lobes: perianth oblong, more rarely obov^atc, 2—v5 mm. 

mm., ciliate-lacinulate or doubly ciliate-dentate at 
mouth : capsule oblong-ovoid, brown, .seta 3— lO mm. long ; spores 

!*•> punctulate; elaters bispiral, obtuse, contorted, 100—175 

H X 8-10 > 1 . 

Exsicc. Hep. Bor.-Am. 19. 

Common in the Coast Range Mountains, north of San I-'rancisco, 
on logs and stumps of the Coniferae, especially Sequoia semper- 
tvm/j—^more rarely on the bark of living trunks. 

Redwood Canon, xMarin Co. (Miss Edith S. liyxbee); Dun¬ 
can’s Mills (1193) and Turner’s Canon (1194), Sonoma Co.; Men¬ 
docino (596), Little River (648. 684). and Half-Way House (727). 
Mendocino Co.; Eureka (911. 928, 938, 984), Humboldt Co. 
Frequentlv with sporogonia. Apparently closely confined to the 
Paafic Coast, ranging as far northward as Alaska. Specimens 
from Nova Scotia, Ontario, and Lake Superior, referred to this 
species by Mr. Pearson * are probably something else. Scapauut 
Bolandtti is strongly marked by the rigid oblong-obovate ventral 
lobes and by the coarsely dentate dorsal lobes, furnished at the 
ase with long curved often branched cilia. These cilia often lie 
close to the stem and are covered by^ the dorsal lobe ne.xt below, 
that a caieful separation of the leav'es from the stem is usually 
necessary for a satisfactory demonstration of this character. 

The plant when growing in tufts of Diemnum is sometimes 

t. We have rarely’met with gemmiferous conditions. The 
b al specimens were collected in California by' Dr. Bolander, 

weie distributed by' Mr. Austin as no. 19 of the Hepaticae 

Boreah-x^mericanae. 
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Unpublished figures of this species, drawn by Dr. Gottsche, 
are preserved in the Gray Herbarium at Cambridge, Mass. The 
sheet on which the figures are drawn bears the inscription " Sca- 
pania Californica G. MS.,” in addition to the name given the 
species by Mr. Austin. 

Saipania Bolandcri is reported from Japan by Men* .Stephani, 
(Bull. Herb. Boiss. 5: 82. 1 ^ 97 )- 

Pl-.VTES 106 AND 107. SCAI’ANIA HOI.ANDERI. 

1. Plants, natural size. 

2. Apical portion of a .sterile plant, 'X 12. 

3. Portion of a plant, showings position of anclroecia, X 

4. Ciliate margin of the base of the dorsal lobe, X 

5. Ape.x of ventral lobe, X 

6. Leaf, dorsal view, X -3- 

7. Leaf, ventral view, X 23. 

S. Young perianth and bracts, ventral view, X 

9. Perianth, bracts, and sporogonium, \ 12 . 

10 and II. ^ bracts and antheridia, y<ii 2 . 

12. Antheridia, X S 3 * 

13. Antheridial jiaraphyses, X 

14. Outline of a portion of perianth-mouth, X 53 * 

15 Leaf cells near apex of ventral lobe, X 3 ^ 5 * 

L 3, and 10-12, from no. 938 ( Kureka); 2, 6 and 7, from no. 984 ( Kurcka); 

5 » S, 9, 14 and 15, from no. 596 (Mendocino); 13 from no. 928 ( Kureka). 

2 . ScAPANiA NEMOKO.SA (L.) Dumort. Rec. d’Obs. 14. 

1835- 

/ungcroiannia ncuiorosa L. Sp. PI. 2: 1132. I 753 ' 

Brownish or olive-green, usually in broad, compact cushions : 
stems rather rigid, 1—6 cm. long, sparingly branched, ascending, 
with the ape.x more or less decurved ; leaves somewhat stiff, ap- 
pro.ximate or slightly imbricate, increasing a little in size upward, 
irregularly ciliate-dentate, more or less evidently winged along the 
fold, the v'^entral margin decurrent; ventral lobes 2—2.5 times 
larger than the dorsal, obov'ate, convex, obtuse, ape.x and ventral 
margin commonly defle.xed ; dorsal lobes reniform or broadly and 
obliquely ovate, rounded at ape.x or with a short point, usually a 
little vaulted, the margin .somewhat appressed ; leaf-cells nearly 
uniform, oval-quadrate, thick-walled, cuticle roughened : gemmae 
sometimes abundant at stem-ape.x and on margins of upjjcr leaves, 
yellowish-brown, oval, unicellular or uniseptate, i 5 -- 4 /<x 15/^ 
occasionally in moniliform threads : dioicous ; androecium terminal, 
$ bracts scarcely (.lifl'erent, antheridia 2—6, accompanied by nu¬ 
merous long, multi.se[)tate, simple or branched, hair-like para- 
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physes, brown trichomes of a similar structure sometimes occur¬ 
ring on other parts of the stem ; perianth long-obovate. 2—3. > mm. 
X i- 5 ~- mm., now and then subplicate, ciliate-dentate at mouth: 
capsule ov'oid-oblong, brown, seta 5~i5 nim. in length ; spores 12— 
\6 n, punctulate ; elaters contorted, 100-1 So// x 7-10//. 

On rocks and moist banks. Mt. Tamalpais (21, <? and gem¬ 
miferous); Lake San Andreas (i 192, c. fr.) San Mateo C o.; near 
Cazadero (i 191, c.fr.), Sonoma Co.: Crescent City (Mr. Thomas 
Howell), Del Norte Co. A few slender gemmiferous plants from 
near Lake Lagunitas, Marin Co., appear to belong with this species 
also, though the dorsal lobes are commonly squarrose and the 
teeth are shorter and less numerous than is usual. 

The cuticle in the Californian specimens is for the most part 
distinctly granulate or V'erruculosc, often as much so as in a speci¬ 
men of Scapania aspera ]Muller & Hernet * collected and deter¬ 
mined by Loitlcsberger and in another collected and determined 
by Pearson, but we are unable as yet to distinguish Scapania aspcra 

\ specimen collected by Loitlesberger in 


from S. ncinorosa. 


“Saminathal (Vorarlberg) 800 m." and named b\ _ , 

nunorosa has its leaf-cells more decidedlv' scabrous than has either 

> t - ^ 


ipaniii 


Scapania asp 


0 


1872. 


ScAPANi.A Oakesii Aust. Bull, Torr. Bot. Club, 3* 10. 

§^*"<ien, brownish, or fuscous-purple, caespitose : stems 

somev\ lat rigid, sparingly branched, ascending. 1—2.5 cm. long: 

eaves en.se or a little flaccid, approximate or close, crowded and 

argeratapex m 9 plants, alate-carinate, the carina in the upper 

es, especia v the involucral, broad and furnished with a single 

double series of long, usually curv'^ed, teeth, these 
fral ’D rcqnent in ^ plant, ventral margins decurrent; ven- 

crrM^^ tT ^ ‘^aely obovate or rhombic-trapezoidal, 2—2.5 tinges 

nr cnr. tie doisal below, subequal at the apex, convex, obtuse 
ovntf slightly pointed, serrate-dentate ; dorsal lobes round- 

siih ’ ■^‘^^tcely imbricate except at stem-ape X, convex, obtuse oi 

teeth^ntt’ ^ upper often unicalcarate-dentate at basal margin, the 
tnl rather smaller and less numerous than in the ven- 

obloncr-lf median leaf-cells quad rate-oval, i 5"-4 

consn!^ uear the base, 30-56 n x 16-18//, trigones in- 

at stemT^^’ plainly roughened: sometimes gemmiferous 

—— margins of the upper leaves, gemmae mostly 

* j» :r~-____ ^ ^ _ 

at. Hep. du Sud'Ouest de la Suisse el de la Haute-Savoie, 4-* 


8 SS. 
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unicellular, spherical or ov^al, 15-20 <>., occasionally in branching 
moniliform threads: dioicous: $ and 9 plants mingled or in 
separate tufts, «? plants more slender: androecium terminal, 
S bracts smaller, approximate or rather distant, more rarely 
subimbricate, ventricose, lobes nearly equal, the dorsal often cal- 
carate-dentate at base, antheridia 2-6, accompanied usually by a 
very few short capillary or sometimes leaf-like paraphyses : perianth 
oblong or obovate, truncate, denticulate or subentire at the mouth. 

On moist banks. Mendocino (590, <?); near Eureka [945, 
946 {c. pt'r?j\ and Kneeland Prairie Road (1025), Humboldt Co. 

Scapania Oiikesii, as represented in Austin’s Hep. llor.-Am., 
no. 14, and in two other specimens from herb. Austin in herb. 
Underwood (all from the White Mountains of New Hampshire) is 
a large plant evidently very closely related to Scapania iindulata 
purpurea. Our plants are usually smaller, more copiously sub- 
ciliate-dentate on the carina, and have more resemblance super¬ 
ficially to S. nenwrosa, yet are certainly distinct from either of the 
species named. They accord very clo-sely with Dr. Scouler’s 
specimens from ObservatoW Inlet, in herb. Torrey, which Austin 
made var. ^ of Scapania Oakesii. In some of the h'ureka plants 
the carina is richly provided with teeth as far as the seventh or 
eighth pair of leav'es from the stem-ape.x. 


Plates ioS and 109. Scapania Oaki-isii. 

1. Plants, natural size. 

2. Perianth and bracts, ventral view, X 

3 and 6. $ plants, X 12, the former gemmiferous at ape.x. 

4. Apical portion of a 9 dorsal view, > 12. 

5. Perianth and bracts, dorsal view. X 

7. ^ bract and antheridia, X ^3* 

8. Antheridium, X 53 - 

9. Anthcridial j^arapbyses, V 106. 

10 and ir. I.>eaves from near the stem*apex of a sterile 9 plant, X ^3* 

12. Leaf, ventral view, X ^ 3 * 

13. Leaf from lower part of stem, carina entire, X ^ 3 * 

14. 9 bract. X 23. 

15. Leaf-cells from near apex of ventral lobe, X 3 ^ 5 * 
r6. Portion of perianth-mouth, X 53 * 

17. Margin of apex of ventral lobe, X 


Figs, I, 3 ? ^ ^3* 

no. 945 (near Eureka); 


15, and 

16, frotr 


17, from no. 946 (near Eureka); 2, 5, and I4, from 
no. 1025 (Kneeland Prairie Road), 
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4. ScAPANiA UNDULATA (L.) Dumort. Rcc. d’Obs. Jung. 14. 1835, 

Jiingennannia undulata L. Sp. PI. 2: * 753 - Hook. 

Brit. Jung.//. 22. 1816. 

Green, rose-red, or dark purple, rarely brownish, in compact or 
loose tufts : stems rather rigid, usually erect, sometimes floating, 

I —10 cm. long, sparingly branched, with v’cry few root-hairs, 
denudate and brittle below: leax’es larger and imbricate at ape.N, 
approximate or distant below', mostly' soft and flaccid, usually un- 
dulate-crisped or crumpled in dry’ing, entire, denticulate, or cihate- 
dentate, slightly' alate-carinate, carina entire ; ventral lobes round- 
trapezoidal, mostly twice the size of the dorsal, subequal toward 
the stem-apex, sometimes broadly pointed, decurrent, conv'cx or 
nearly' flat; the dorsal lobes equally' broad, obliquely and broadly 
ovate, with a rather obtuse point, loosely' incumbent or somewhat 
bent away from the stem : leaf-cells near the margin quadrate or 
oval, 15—20 [i, oblong-hexagonal in the middle. 45—60 X 1 
mostly' thin-walled, cuticle more or less distinctly hyaline-rough¬ 
ened : dioicous : perianth oblong or more rarely obovate, slightly 
narrowed at the entire, repand, or subdentate mouth. 

On stones in streams and springs or in very moist places, 
especially' in mountainous regions. 

North Fork of the Little River, Mendocino Co., on submerged 
rocks (600). No. 649, from the same locality but growing on a 
log just abov'e the w'ater-line appears to be a variety' approaching 
N. iiemorosa in the subciliate-dentate upper leaves and in the form 
and relative size of the lobes, having, howev'er, the subentire pen- 
anth mouth of 5 . undulata. No. 639, sterile, from wet rocks m 
stream-bed seems to agree w'ith the latter, as does also a specimen 
collected in the region of the Yosemite Valley' by' C. M- Cooke, 
Jr., in 1896 {ex done A. W. Evans). Also collected in California 

by Dr. Bolander, the exact locality' unknowm. 

Scapanta uliginosa (Sw.) Dumort., so far as we know', has not 
yet been collected in California, but its discovery there may' be 
expected. It differs from Scapania undulata chiefly in the smaller, 
reniform, strongly' convex dorsal lobes, much narrower than the 
■ventral lobes and their size, and in the alway's entire leaves 

decurrent on both sides, especially loni^-decurrent on the ventral 

margin. 

Scapania invigua (Nees) Dumort. differs from N. undulata in 
the softer, W’eaker stems, bearing root-hairs to the apex, in tbe 
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thinner, softer, less clecurrent leaves, with nearly orbicular lobes, 
of which the convex dorsal is tiic size of the ventral and 

sharply pointed, the v^entral commonly with a short point. 

5. ScAPANiA u.MUROSA (Sclii'ad.) Duniort. Rec. d’Obs. Jung. 14. 

1835- 

Jungcnnannia mnbrosa Schrad. Syst. Samml. Krypt. Gew, 2 : 
5. 1797- Schrad. Jour. Bot. 1801 : 67. 1803. Hook. Jhit. 

Jung. pi. 2^. 1816. 

jNfigennannia convexa Scop. (?) FI. Cam. 2; 349. i 77 -* 

[2d ed.J 

Martincllia cofivcxa Lindb. Muse. Scand. 6. 1879. 

Scapania convexa Pearson, List Can. Hep. 15. 1890. 

Yellowish-green to brown, sometimes tinged with purple, in an 
extended, closely appressed, usually compact stratum ; stems 5~* 5 
mm. long, branching or subsimple, ascending, decurved at apex es¬ 
pecially when dry : leaves increasing somewhat in size upward, not 
decurrent, bilobed ^ their length, the fold rounded or acute, 
sometimes with a trace of a winged keel; ventral lobes 2—3 times 
larger than the dorsal, oblong-ovate, acute or subacuniinate, ir¬ 
regularly serrate-dentate toward apex, deflexed and oftcti some¬ 
what secund; donsal lobes ovate, acute, sometimes narrowly 
pointed, dentate, nearly parallel to the .stem, appresscd-imbricate, 
except in slender sterile conditions : leaf-cells small, roundish-oval, 
12—27 /i, more elongated toward base, thick-walled, trigones dis¬ 
tinct, cuticle minutely roughetied : gemmae in dark-brown clusters 
at stem-apex, mostly' uniseptate, oblong-elliptical, 18x9/^" dioi- 
cous: androecium terminal, antheriilia 1—3 iii axils ot sniiiller, 
.saccate, nearly’ equal-lobed Icav'es, accompanied by’ a few short, 
usually’ septate hairs : perianth oblong, from an obconic base, 1.2— 
2 mm.x.6—I mm., twice as long as the involucral leaves, often 
purple at ba.se, compressed, mouth entire or re|Xind: capsule oval- 
oblong, dark-brown, long-exserted ; spores brown, punctulate, 

\0 ft elaters 125—165 /<x7-8 >1. 

Exsicc. Hep. Am. 191. 

On old logs beside shaded stream.s. North hork of the Little 
River, Mendocino Co. (647, 683) and Lureka, Humboldt Co. 
(961) ; also on compact argillaceous soil in the first-named locality 
(686). No. 711, from a Jog in Russian Gulch, near Mendocino, 

0 

which we formerly’ (Kry'thea 5 - 89. 1897) referred to Scapania 

glaucoccphala, we now believe to be an abortive, gemmiferous con- 


154 


J UNGERMANNIACEAE 


dition of Scapama Jiuibrosa, Collected bj' Professor Macoun on 
Mt. Mark, Vancouver Island. 

Our plants appear to agree with the European in all the more 
important details, yet the marginal teeth of the leaves are rather 
larger and more numerous than in most of the European speci¬ 
mens examined, the cuticle less distinctly’ roughened, the dorsal 
lobes a little less closely’ imbricated, and the perianth is sometimes 


longer. 


It is very probable, as was first pointed out by^ Lindberg,* that 
Jungcrmannia convexa Scop, is identical with J. unihrosa Schrad,, 
though the perianths {p' thecae"^ were described by’ Scopoli as 
oval, and dentate at the ape.x, while those of Scapauia umbrosa 
are oblong, with an entire or repand mouth. We have been in¬ 
formed by’ Prof. Briosi that the Scopoli collection is not preserved 
Pavia and as we have been unable to locate it, we prefer to 


retain tor this species a name concerning the correct application of 
which we can have no doubts, 

6. SCAPANIA CURTA (Mart.) Dumort. Rec. d'Obs. Jung. 14. 1835- 

Jitngirmannia curia Mart. P'l. Cry’pt. l^rlang. 148. pi. 4. f- -4’ 
1817. 


right- to dark-green, sometimes brownish, loosely' gregarious 

or in t in mostly inconspicuous mats : stems ascending, 4-15 

ong, .1—.35 mm. thick, simple or innovating above : leaves rather 

sot, usually increa.sing in size toward the steni-ape.x, bilobed to 

a out tie middle, the fold outw’ardly rounded or acute, rarely’with 
a ^^<^0 of a uing; v'entral lobes 2—3 times larger than the dorsal, 
or icu ar-ovate to obovate, acute, apiculate, or obtuse, entire or 
sparing y dentate, patent-horizontal, slightly’ or not at all decurrent, 
a itt e concave ventrally ; dorsal lobes deltoid- or quadrate-ovate, 

erecto-patent to patent-horizontal, acute, entire or slightly dentate, 
ascending, never appressed-imbricate; leaf-cells translucent, round- 
lexagonal, 16—36/i, becoming oblong toward the base, the 
wails with small trigones, cuticle nearly smooth ; gemmae in a 
ense c uster at the stem-ape.x or borne on the margins of the 
^pper eaves, brownish or colorless, ovoid to oblong-ellipsoidal, 

j uniseptate : dioicous : androecium terminal, 

I leridia single or in groups of 2 or 3 : perianth long-obovate, 

repand^ ^ mm., the mouth shortly’ ciliate-dentate, rarely 


* Muse. Scand. 6. 1897. 
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On a log by a stream near Sisson, Siskiyou Co. (38), in com¬ 
pany with Riccardia /atifro/is, ChiloscypJius polyant/ius, and Cepha- 
lozia media. Only a few scattered gemmiferous shoots were found, 
yet we feel little hesitancy in referring them to Scapania curfa, 
concerning the distribution of which in America little is at present 
known. The specimens agree closely with Rab. Hep. luir. 93 
(“a communis, i. forma sterilis”) though the leaf-cells are some¬ 
what larger. The gemmae are broader than is usual in h^uropean 
forms, judging /rom the specimens accessible ; only in G. & R. 
Hep. Eur. 382, have we found anything to equal the measure¬ 
ments mven above. 



Scapania 


HETEROPHVLLA M. A. Howe, Bull. Torr. Bot. Club, 

25; 183.//. 189S. 


Plants obscurely complanate, dark green, often bleaching at 
apices on drying, erect or ascending, forming compact cushions ; 
stems 4—6 cm. high from a rhizomatous base, rigid, fastigiatcly and 
subdichotomously branched, brown, becoming almost black, nearly 
or wholly destitute of root-hairs, denudate below. 20—30 cells in 
thickness: leaves scarcely increasing in size upward, sometimes 
smaller at the stem-apex, the upper erecto-patent, subimbricatc, 
the lower approximate, more spreading, often with squarrose tips, 
all strongly undulate-crisped both when moist and when dry, 
bilobed to the middle or bipartite, complicate, the carina acute 
or somewhat rounded, but never winged, commonly bistratosc 
toward the base near the fold, the lobes .sometimes almost dis¬ 
united ; now and then with an unlobed leaf irregularly interpo¬ 
lated, most frequently in the position of an underleaf; margins of 
the lower leaves commonly erose, of the up|)cr entire or sparingly 
denticulate ; ventral lobes twice as large as the dorsal or sube(jual, 
1.7—2.5 mm. in length, .85—1.6 mm. in maximum width, broadly 
obovate, elliptical, or obovate-oblong, usually decurrent. mo.stly 
rounded-obtuse at ape.x ; dorsal lobes obtuse, obliquely and 
broadly ovate or elliptical, not decurrent, sometimes appressed at 
stem-apex, especially on the younger shoots, but mostly ascend¬ 
ing or slightly squarrose-reflexed : leaf-cells generally’opaque, with 
smooth or slightly roughened cuticle, near the margin subquadrate 
Or roundish-he.\agonal, 16—28//, near the base oblong, 60-90 // x 
25-30//; trigones indistinct or wanting; remaining parts un¬ 
known. 


E.ksicc. Hep. Am. 192. 

On submerged .stoiies in a cold mountain stream (alt. 3000 ft.) 
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in company with Cliiloscypints polyanthos rivnlaris and Pordla 
1 it'iilans^ Sisson, Siskiyou Co., July, 1894 (no. 34). 

the stream, which is formed by a great spring beside the rail- 
wav track about three fourths of a mile north of the villasre of 
oisson, IS said to maintain nearlv' a uniform v'clume throus’liout the 

* o 

\ ear, and as plants were found wholly under water in the last of 
July and the first of August, it is probable that their submersion is 

permanent. 

The above species was referred at first, uncritically, to Scapania 
undiilata and listed under that name in Krythea (4 : 49, 1896). 

From 5 . undulata, however, it is certainly very distinct in the ob¬ 
scurely complanate branches, in the sometimes 3-ranked, often 

ith 


more deeply lobed, erecto-patent, never alate-carinate, leaves, wim 
more or less squarrose tips, and in the obovate rather than round- 
trapezoidal ventral lobes. The interpolated unlobed leav’es stand 
sometimes in about the general position of dorsal or \’entral lobes, but 
moie often squarely subtend the v^entral surface of the stem. They 
can doubtless be explained in some cases, from the point of view 
of ontogeny, by the separation of the normally uniteil lobes, but in 

er cases this hypothesis seems to find little justification. VV^e 
e noticed one or two //orr-lobed leaves out of hundreds exam- 
med and in such the complete di.sjunction of the most ventral lobe 

.., ^ ^ ha\e tin own it nearly' into the place of an underleaf, 
len the leaf-lobes are subequal it is often difficult to distinguish 
een the dorsal and v'entral aspects of the stem, e.specially if 
confused by'’ the presence of the supernumerary’ entire 
From stems of such a character as this, howev'er, may'' 
^ shoots in W'hich the leav’es are regularly’ di.stichous 

*^1 the ordinary'’ fashion, with the 

o es twice the size of the dor.sal. In the axils of the upper 
^ sometimes to be found numerous short clavate para- 

P yses, unicellular or of two or three oblong cells in a lineal series. 

///\i-i Herr K. Loitlesberger for pointing out {(fi 

^ ? leaves of our plant are “ two cells thick in the middle," 
a texture whirl-. . . ... 


leaves, 
spring 


X ure w nch he has never found in submerged Saipa/dtr undulata- 

icall ’ f tlic species deserves to be .separated gener- 

wf* r but in ab.sence of perianth and sporogoniuni, 

I better than refer it to a genus w’ith wdiich it surely 

very much in common. 
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Plate no. Scakania heteroriivli-a. 

I. An entire plant, ^ the natural size. 

2 and 3. (Opposite views of a portion of the stem, showing the often three-ranked 
leaves, X ^5* 

Dorsal view of stem and leaves, X ^5* 


4 - 

5. 

6 . 


\ entral view of the same object, showing an imlobed underleaf, X '3* 
Ihe leaf with lobes “ a ’’ and a* already shown in figures 4 and 5. 
A typical underleaf, X 15. 


8. Outline of a deeply lobed leaf, X 15 - 

Aj)ex of a branch of the same plant from which figures 4 and 5 wore drawn ; 


9 


leaves here distichous, X ^5* 

JO. The leaf “d” from the foregoing, X ^5 
ir. V^entral view of a leaf, X ^ 5 * 

12. Cells from near base of leaf, X ^44* 


I"* 


/ ^ X "I 

Cells from the apical margin of one of the upper leaves, X ^44- 

Tl_ 1 r ♦! i* % ^ ^ 


14. Paraphyses from axils of leaves, X ^44 
15 Cross-section of the stem, X 3 ^* 


33. RADULA Duniort.Comm. Bot. 112. 1822. 

Martinclliiis S. F. Gray, p.p. Nat. Arr. Brit. PI. i : 690. 1821. 

Stcphanina O. Kuntze,* Rev^ Gen. PI. 839. 1891. Schiffn. ; 

Eng. & PrantI, Nat. Pflanzenfam. i’; 113. 1895. 

_ ^ 

* Dr, Otto Kuntze evidently errs somewhat in asserting that the original Radula 

of Dumortier (1S22) was an equivalent of the Mariiuellius of S. P. Cray (1821), 
inasmuch as Gray’s MartineUius contained a fourth generic element, viz., the Adelan- 
thus of Mitten [Martiyiellius S. F. Gray), which did not appear in the 

original Radula^ even though it was given a place in the Radu/a of 1831. Xow, iw 
the “ method of residues ”—which seems to us a natural and logical mode of settling 
the descent of names originally applied to generic composites—it is clear tliat after 
Dumortier, under the name of Radula^ had removed the modem Radula^ Scapanuiy 
and Pla^ochila elements from Gray’s letrameric genus Maythiellins, the Adclanthus 
component was left, which would thus fall heir to the name imposed by (#ray. This 
would seem to us a particularly happy circumstance in view of the fact that the la’er 
name Adelauthus was earlier used in a different sense by Rndlicher. Again, by the 
“ method of residues,” the name after the excision in 1833 and 1835 of the 

Scapania and Plagiochila elements from the Radula of 1822, descends to the genu.s 
which has borne the name Radula with nearly every hepaticologist since 1833* 
“priority of place,too, the name Radula would descend in the same way inasmuch 
as A*. cofHplanata was always the first species mentioned by L)umonier and was apj>ar- 
etltly always more or less clearly in his mind as the type of the genus. Put the gen¬ 
eral application of the * Apriority of place” principle would result in attaching S. h. 
f jray's name MartineUius to this same species as has already been pointed out by Dr. 
Carrington and others. 

The use of Radulurn bv Fries in 1825 for a genus of tungi cannot div^ualify 
r)umortier’s Radula of 1S22. If either name should disapi>ear, it is the Radulurn of 
Fries. 
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Plants moderately large, rarely small and slender, green or 

} ellouish-gieen, tinging the water a yellowish-green when soaked 

out, in most species creeping and forming at length wide de¬ 
pressed mats. Stems 


rarely dichotomous: the branches’infrafoliar in orio-m. 


w 

Leaves 


alternate, incubous, conduplicate-bilobed, the lobes mostly very' 
entire, the ventral lobe smaller, often somewhat inflated near the 
old, Its free margin nearly always appressed to the dorsal lobe ; 
ea ce s small, chlorophydlose, often containing “ oil-bodies.” 

oot- lairs always springing from a mammilliform outpocketing of 
tie vential lobe near its base. Lhiderleaves everv'where wholly 

^ species paroicous or autoicous. 
n loecia in dioicous species amentiform, usually'' terminal on 

mam stem or the principal branches ; the $ bracts 3—3 s pains, 
equitant, with subequal lobes; antheridia single or less com¬ 
mon y in 2 s or 3 s. Archegonia sev'eral, acrogenous, very' rarely 

matured perianth sometimes pseudolateral 
through the development of a “ subfloral ” innovation. O bracts 

a sitij^ e pair, often a little smaller than the leaves, the somewhat 

1 arge \entral lobe without root-hairs. Perianth in most species 

^ compiessed dorso-ventrally, in a few subteretc, very' rarely' 

^ mouth broad from the beginning, some- 

narrm -I f ^‘‘hhcate lips entire or repand-crenate. Calyptra 

its tvTl'i ^ ^ ^^migate-py'riform, rather firm and subopaque, 

Its walls composed of 2 or 3 layers of cells. 

a-vaIv<^H t ^i^^^^k ^''^^'^-P^^^^rical, 2—3 times as long as uiuau, 
of tlip valves bistratose, the longitudinal walls 

murh moniliform or nodular thickenings, the 

Seta shnT*^^ interior cells usually' with delicate transverse striae, 

minutelv CT 1 . ^poi'os large, subglobose or ellipsoidal, 

slendersubechinulate. Elaters long and 
Slender, obtuse, closely spiral. 


long as broad, 


jQiojco to tlio 

adnate to sf ' ^rnentiform; dorsal leaf-lobes obovate, the inner margin 

48-60/2 in maximum'leaf-cells 9-16//; spores subglobose or ellipsoidal 

m maximum diameter ^ ^ Bolanderi. 


Paroicous; dorsal le-af-lnK 

leaf-cells '^te-orbicular, the inner margin surpassing the stem, 

-4: SDores -o ^ 


leaf celU ‘ quadrate-orbicular, 

ells 16-24/2 ; spores subglobose, 30-38 ,22. 

Raduu Bounder, Gottsche; Steph. Hedwigia, 

1884. 

Kadula spicata Aust. Bull. 

Pearson, List Can. Hep. 4. pi . 

lionplandia,io:.9. \t(,l 


23: 145 


Torn. Bot. Club, 6: 19. 1 ^ 75 - 


1890. 


^piccitci 
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Light-green, slender, creeping, becoming intricately caespitosc: 
stems 1—2 cm. long, pinnately or somewhat bipinnately branched, 
the branches mostly short: leaves contiguous or laxly imbricate, 
patent or erecto-patent, subascending, the obtuse carina arcuate 
and decurrent; dorsal lobes obovate, .35—85 mm. long, .27—.65 
mm. wide, nearly plane or slightly concave, almost longitudinally 
adnate to the stem, which the inner margin does not surpass, ape.x 
very obtusely rounded ; ventral lobes of the leaves on the younger 
ramuli subequal to the dorsal lobes or one half as large, those of 
the adult leaves one third the size of the dorsal, inflated, rhom- 
boidal-ovate, the obtuse or subacute ape.x more or less appressed 
to the dorsal lobe, the inner margin almost wholly adnate to the 
stem and scarcely incumbent, the outer margin obliquely truncate; 
leaf-cells 9—16/^, the walls scarcely thickened at the angles: 
dioicous : androecia terminal on main stem or principal branches, 
numerous, linear, 3-7 mm, long, .5-6 mm. wide, usually’ directed 
downward; i bracts 10-35 pairs, very closely imbricated, 
strongly ventricose, the lobes equal: 9 bracts of about the same 
size as the leaves, the lobes subequal: perianth obconic, 1.2-2 
mm. long, .75—1.2 in greatest width, bilabiate, the lips entire : cap¬ 
sule prolate-ellipsoidal, e.xserted 1-2 mm., the valves about i mm. 
long, transverse striae of the inner cells very obscure or wanting; 
spores subglobose or ellipsoidal, 48-60// in maximum diameter, 
minutely’ and densely echinulate-papillate; elaters 150-200// x 
6—8 //. 

On the trunks of trees {Alnus, Vmbclhdaria, etc,). Com¬ 
mon in the Coast Range Mountains—at least, from San Francisco 
northward ; Mill Valley’, Marin Co.; Cazadero, Sonoma Co.; Men¬ 
docino (549); Eureka (918) and near McHride’s, Mad River 
(1051), Humboldt Co. Vancouver Island (Macoun).* 

2. Radula comi’Lanat.v ( L. ) Dumort. Comm. Rot. 112. 1822. 

Jungcrmantiia complanata L. Sp. PI. II 33 * * 753 - 

Mostly’ yellowish-green, rather flaccid, closely’ and radially 
creeping, finally’ forming depres.sed mats: stems 1—6 cm. long, ir¬ 
regularly pinnate: leaves closely imbricate, patent, the margins 
occasionally’ gemmiferous; dorsal lobes quadrate-orbicular, .5— 


♦ There seems to be little or nothing in the description and figure of IJerr Stephani’s 
apparently wholly sterile Radula arctica (from (.'hlowak and Chilcoot, Alaska.— 
Bot. Jahrb. 8 : 98. //. j. f. it. 18S6) to distinguish it from the juvenile condition of 
Radula Bolanderi, 
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1.6 mm. long by .4-1.5 mm, 

obtuse apex more or less deflexed. or nearly plane, the inner 

• m m ^ ^ 


wide,* concave ventrally with the 


margin surpassing the stem ; carina slightly arcuate ; ventral lobe 
about one fourth the size of the dorsal, subquadrate, now and then 
a little elongated in a direction parallel to the carina, appressed to 
the doisal lobe throughout or lightly inflated toward the base, 
subobtuse or acute, the inner superior angle free and somewhat 
incumbent upon the stem; leaf-cells 16-24/r. the walls distinctly 
t lickened at the angles: paroicous ; perigonial leaves 2—4 pairs, 
immediately subtending the 9 bracts, ventricose at base, the ven- 


tral lobes obtuse, 


the size of the dorsal : ventral lobes of 


t le 9 bracts subequal to the dorsal or one half as large, obtuse; 
penant 1 obconic or elongate-obconic, 1.8—3 rnm. long by .7—1.2 mm. 
in rnaximum width, strongly compressed, bilabiate, the lips entire 

nr « urhf . _ I . . V .* 


9- 


mm. X .45 .35 mm., exserted about i mm.; spores subglobose 

5.9 /I fin,:.!..- 1 -. .t. . ^ ^ 


f 


60— 


On branches and trunks of trees in moist or deeply shaded 
places (the species inhabits rocks also, but has not yet been found 
m such situations in California); Berkeley, I'ruit \ ale (Miss Byx- 
bee)j near Olema, Marin Co.; near Mendocino (707); Eureka 
(917) and Blue Lake (1015), Humboldt Co.; collected in California 
> r. Kellogg and probably al.so by Dr. Bolander, though we 

lave seen no specimens of the latter's collecting. 
m doubtful whether AW// 4 t Kmusei Steph. 

ib. 8, Q/. j t irx i8S5 )—least as represented 

we understand, was sub- 


in Hep. Am. 149, a portion of which, ..v, ..cw 

^ Stephani before its di.stribution—can be satisfac¬ 

torily distinguished from A. complanata. If we are not mistaken, 

e supposed distinctive characters of Radula Krausd pass quite 

u- ''' those of the Pacific coast R. complanata, which, 

leve, cannot be well separated from the European plant. 

Ex Dill. Hi.st. Muse. 

1869. 

Mod. 18:— (7): 1818. 
__ Mod. i8: 18. 1820. 

The dorsal leaf-lohf>« o j ? - --—- 

356. 1881) to be alwa r K ^ coniplanala are said by Herr Jack (Flora, 64 : 
a .specimen collected sT t>ut we do not find them always so even in 

here referred to R e aT ' ^ Feiner. In the Californian specimens 

leaves are ordinarilv a *** ^ North .American plant in general—the 

a little longer than broad. 


1753- 


3+ PORELLA L. Sp. PI, , ,o 6 . .. 

459 P ■ 6S. 1741, Lindb. Act. Soc. Sci. Fenn. 9: 335. 

0 ’taddi, Atti .Soc. Ital. Sci 

e Fis. Soc. Ital. Sci. 


















PORELLA 


ICl 


Antoiria Raddi, Atti Soc. Ital. Sci. Mod. i8:— (8): i8i8. 
Mem. Mat. e Fis. Soc. Ital. Sci. Mod. i8: 19. 1820. 

■ Cavcndishia S. F. Gray, Nat. Arr. Brit. PI. i : 689. 1821. 

■iMdiiotJiCLCl Dumort. Comm. Bot. 111. 1822. Nccs, Natur- 

gesch. Eur. Leberm. 3: 157. 1838. 

Plants large, dark-green to yellowish-brown, mostly somewhat 
regularly bi- or tri-pinnate, rarely subsimple; root-hairs in tufts at 
the base of the underleav'es, usually sparingly dev’eloped. Leav’es 
very deeply 2-parted; the dorsal lobes large, incubous, obliquely 
orbicular-ovate to oblong, entire, repand or somewhat dentate; 
ventral lobes much smaller than the dorsal, sometimes nearly dis¬ 
crete, ovate, lingulate, oblong, linear, or lanceolate, nearly parallel 
with the stem, entire or toothed, margins plane or revolute. Un¬ 
derleaves large, somewhat similar in form to the ventral lobes but 
usually broader, entire or dentate, often long decurrent on both 
sides. Antheridia spherical, very short-stalked, single in the a.xils 
of .saccate, densely imbricate, nearly equally bilobed opposite leaves, 
these connate with the underleaves and forming short, lateral, oval, 
to linear-oblong spikes. Archegonia generally numerous, terminal 
on very short (most rarely a little elongated) lateral branches. 
Perianth oval to obovate, flattened dorso-ventrally toward the 
mouth, from a more or less obconical base, much longer than the 
bracts, two-lipped after elev'ation of the capsule or sometimes irreg¬ 
ularly torn, mouth ciliate, dentate, or subentire. 9 bracts usualiy 
a single pair with a single bracteole in addition to the underleaf at 
the base of the branch, the latter underleaf united with the sub¬ 
tending cauline leaf and functioning as its ventral lobe, or free, 
leaving the cauline leaf unlobed. Capsule spherical to ovoid-oblong, 
on a short .seta, yellowish-brown, opening, usually not quite to the 
base, by four often irregularly split valves ; cell-walls of the valves 
mostly with irregular nodulose thickenings. Elaters commonly 2- 
(i—3-) spiral ; spores several times broader, more or less echinulatc. 


Key to ttie ^peclen* 

Stems subsimple or somewhat fasciculately branching, short, tumid ; underleaves cau- 
date-lacinulate at base; perianth-mouth ciliate. I. Bolandei'i. 

Stems more or less regularly I— 3-pinnate. 

Usually shining. 

Ventral lobes more or less spurred outwardly at base, mostly linguiform or 
ovate-oblong, margins plane or lightly recur\ed. 3. P. Roellii. 

Ventral lobes regularly rounded outwardly at base, ovate, margin recurv’ed. 

4. P. naviciilaris, 

I’sually dull; rather flaccid, dorsal lobes subimbricate, ventral lobes long-decurrent, 

underleaves distant. 2. P. rivularis. 
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PoRELLA Bolan'deri (Aust.) Pcarsoii, List. Can. Hep. 7. 1890. 

[E.xduding specimens cited (?)] 

Madothcca BolandcriXwsX.. Bull, Torn Bot. Club, 3:14. 1872. 

Dark- or yellowish-green, dull: stems 1.5-6 cm. long, sub¬ 
simple or with a few somewhat fasciculately disposed obtuse tumid 
branches, often subpendulous, more or less vaulted or fle.xuous 
when dry: dorsal lobes of leaves densely imbricate, appressed or 
subsquarrose, dimidiate-ovate to oblong, 1.5—2.9 mm. x.67-1.8 
mm., sometimes considerably narrowed toward the obtuse ape.x, 
slightly decurved when moist, circumvolute-deflexed in drying, 
rather distinctly margined by somew'hat inflated subrectangular 
cells, the inferior margin more or less undulate, often narrowly in- 
flexed, the superior repand or here and there caudate-dentate, the 
base long drawn out and projecting beyontl the stem, trigones 
small, ventral lobes and underleaves approximate or more often 
imbricate, sometimes entirely concealing the stem ; ventral lobes 
ov’^ate-lanceolate to linear-lanceolate, rarely almost subulate, acute 
or occasionally somewhat obtuse, subfalcate. canaliculate, slightly 
twisted, long-decurrent, nearly discrete, .4-1 mm. x .08-.4 mm., 
about y, as wide as the underleaves, length the width of the 
corsal, undulate-repand above, sparingly caudatc-lacinulate on in¬ 
ner side at base, often also on the outer : underleaves ovate-lingu- 
ate to oblong, a little wider than the stem, ape.x obtuse, subacute, 
rare y emarginate or slightly cleft, often deflexed, margins plane 
or recurved, undulate-repand, long-decurrent, the wings with com¬ 
mon } 2 or 3 cauda-like laciniae on either side tow^ard the base: 
loicous. $ spikes oblong to almost linear, 2—4 mm. in length : 9 
ranc s lort, dorsal lobes of 9 bracts subobtu.se or acute, the ven- 
ra acute or often subulate-pointed, margins of both subentire -- 
en icu ate above, ciliate-caudate at base, bracteole large, ovate, 

denticulate above, caudate-lacinulate below ; under- 
hrn ^i* ^ branch acutely emarginate or bifid ; perianth 

licrlifi ^ shortly obconic base, .somewhat compressed, 

^ ^ ri ate-plicate dorsally, often furnished vcntrally wath 2 

"inged carinae, narrow'cd at the ciliate, subtruncate, 

^ mouth : capsule ov'al or oval-oblong, exserted by 

^ ength ; spores 29—40 >1, minutelv' echinulate ; elaters 

>80-310 ,«X 10-12,,, 2 -( 3 -) spiral. 

L.\.sicc. Hep. Am. 51, 

On stones, under shelving rocks, and on the bark of living 


or 


ifolia 


First collected by Dr. Bolande 


FT 7^ 17 : "' 7 ''"" -ooiancler. Berkeley (7, 1189, 119 ^' 

9 . ruit Vale (1219), San Leandro (Underw'ood); Mitchell 
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Canon, Mt. Diablo (1195, 1196, 1218); Ukiah (756), Pieta (797), 
Mendocino Co.; near Hay Fork (i 108), Trinity Co.: Oak Run and 
Cow Creek, Shasta Co, (M. S. Baker and F. P. Nutting): Nord- 
hoff, Ventura Co. (Miss Jacqueline K. Newton); I’asadcna and 
Elsinore (A. J. McClatchie). 

Type in herb. Pearson, Knutsford, Cheshire, England. We 
hav'e seen no specimens of Porella Bolanderi from any station out¬ 
side of California. Can. Hep. no. 10 (distributed as P. Bolandcri) 
is, so far as we have seen it, Porella rivularis —in one pocket 
mi.xed with P. aavmdaris. Can. Hep. no. 11 (issued as Porella 
Bolanderi var.), from Mt. Benson, Vancouver Island, is Porella 
Roellii Stephani. 

In moist, densely shaded places, Porella Bolanderi assumes a 
more lax, flaccid habit, resembling certain forms of P. rivularis. 
Such conditions, however, when the characteristic ciliate perianths 
are wanting, can usually be distingui.shed from any state of P. 
rivularis by the more oblong, more distinctly marginate, dorsal 
leaf-lobes, and by the longer and narrower ventral lobes and un¬ 
derleaves, which are more pronouncedly caudate at the base. 

Plates hi and 112. Porella Bolanderi. 

I- 3. Plants, 9 » natural size. 

4. Plant, $, natural size. 

5. I^ortion of plant, ventral view, X 

6. Mature perianth and part of stem, ventral view, X 

7. \'oung perianth, bracteole, bracts, etc., ventral view, X ^2. 

8. Half of mouth of young perianth, X 5 J- 

9 and 10. Transverse sections of perianth, the lower side ventral, X 23. 

II- 13. Cauline loaves, showing the ventral lobe, X • 3 - 

14. Leaf and ventral lobe, X 

15-17. Leaves, dorsal view, Af 12. 

18 and 19. Underleaves, X 

20. Leabcells, X 3 ^ 5 - 

Pigs. I and 2 from specimen collected in bruit ^ ale by Miss Byxbee ; 5 » ^ 4 , 

16, 17, and 20, from no. 1190 (Berkeley); 4, from no. 1189 (Berkeley) ; 6 an<l 12, 
from no. 1196 (Mt. Diablo) ; 7-10, 13, 15, and 19, from no. 7 (Berkeley) ; ii and 18, 
from no. 1195 (Mt. Diablo). 

2. Porella rivularis (Nees) Trevis. Mem. r. 1 st. Lomb. III. 4 : 

407. 1877. 

Madotheca rivularis Nees, Naturgesch. Lur. Leberm. 3 : 196. 

1838. 
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Porella dcntata Lindb. Act. Soc. Sci. Fcnn. 9 : 34 ^- 


1S69. 


•12—.4 mm., lenjjth A—?- the width 


Dull, or very rarely a little polished, opaque, commonly dark 
green, sometimes yellowish, mostly soft and flaccid: stems irregu¬ 
larly pinnate or subdichotomous, 3-10 cm. long, prostrate or as¬ 
cending, forming loose or more dense mats, branches somewhat 
obtuse, scarcely diminishing in width toward ape.v ; dorsal lobes of 
leaves usuallysubimbricate or approximate, sometimes distant, rarely 
closely incubous, obliquely ovate to orbicular-ovate, rounded-ob¬ 
tuse, 1—2 mm. X .8—2 mm., entire or subdenticulate, flat or slightly 
concave beneath, only a little decurved at the apex, trigones mostly 
small ; ventral lobes small, obliquely ovate, acute, .35“-7 ^ 

of the dorsal, about one halt as 
broad as the underleaves, margins, especially the outer, for the 
most part broadly rev'olute, oiten giving the lobe a twisted appear¬ 
ance, long decurrent, usually dentate or subciliate at base inter¬ 
nally' and sometimes unindentate e.xternally but scarcely' spurred : 
underleav'es distant, quadrate, orbicular to broadly' ovate, about 
twice the width of the stem, apex rounded-obtuse, sometimes re- 

repand-undulate, veiy long decurrent, the wing 
sometimes exceeding the free portion in length and usually' acutely' 
dentate or subciliate : dioicous : .spikes oval to oblong, l. 5 ~ 2.3 

mm. in length : 9 branch short : ventral lobes of the single pair ol 
9 biacts acute or subobtuse, entire or repand, the dorsal obtuse, 
racteole ov'ate-linguiform, repand ; perianth ovate, with lateral 
maigins deflexed, deeply' bilabiate, the lips subentire or repand- 

c entate, usually'plane : spores 27-45//, papillate-echinulate ; ela- 


flexed. margins 


So¬ 


lo//, rather obtuse, 2(3-) spiral. 


E.xsicc. Hep. Am. 150 (as Porella Roellii, var.), 194A. 


On moist rocks, stones in streams, and bases of trees in densely 

shaded places. \\ idely' distributed and extremely' v'ariable accord¬ 
ing to habitat. 

Near Berkeley ( 7 d, 7e, 19, 1175. 1182. 1214); Mill Valley and 
ma (1178); Cazadero ( 11 79); Mendocino (714, 718); Ukiah 
5), Blue Lake (1177); R-uss & Graham’s Ranch (1084) 

^ j * 


Olema 

(745); 


Humboldt Co.; Sisson, Siskiyou Co., (1176): -- 

urney Falls, Shasta Co. (M. S. Baker & F. P. Nutting); Vos 


Cow Creek at 


mite Valley region (C. 


9 

Jr.). Collected in Califon 


also, the e.xact localities unknown, and by 

• Parish in the southern part of the state. 

Our determination is based upon the drawing (accompany'i 
R. Hep. Eur. no. 371) of the original plant from the bed 
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the river Bober, near Hirschberg, Silesia, and upon European 
specimens and the descriptions of authors. 

The name dcntata, applied by Hartman in 1832 (Skand. FI. 
354 * “d ed.) to what he considered a variety of Ju, 
pliityphylln was taken up for the above species by Lindberg in 
1869, but vv'as abandoned by him ten years later without explana¬ 
tions. Hartman’s description of his variety d<:iitata is quite inade¬ 
quate for its proper identification and as we have failed in 
efforts to see his original specimens, if such exist, we prefer to ad¬ 
here to the first name which was accompanied by an intelligible 


our 


diagnosis. 


3. PoRELL.A Roellii Stepli. Bot. Centralb. 45: 203. 1891. 


Cjreen or yellowish-brown, usually shining: stems procum¬ 
bent. rather flaccid, densely depressed-caespitose, 4-8 cm. long, 
subdichotomous below, the primary branches for the most part 
simply and remotely pinnate, branch lets short, often attenuate- 
deflexed; dorsal lobes of leav'es densely imbricate, appres.sed, ob¬ 
liquely ovate, patent-divergent. .85-1.7 mm. x .65-1.5 mm., apex 
narrowed, subtruncate, obtuse, or most rarely apiculate, inferior 
margin more or less undulate-crisped, the superior repand. cells at 
basal angles slightly smaller, all with ev'ident trigone.s ; ventral 
lobes ovate, linguiform or ovate-oblong, usually much narrowed 
toward the obtuse or subacute apex, suberect or patent, scarcely 
connate with the dorsal, commonly about y, as wide as the un¬ 
derleaves, length y the width of the dorsal, somewhat concave 
ventrally, margins plane or slightly recurved, a little decurrent, 
very rarely dentate above, more or less strongly spurred at the 
base, especially at the outer angle, the .spur entire or dentate. 


rarely subciliate: underleaves approximate, ovate-linguiform, 
rounded-obtuse, the margins recurved, long-decurrent, entire or 
most rarely subdentate, the wings sometimes crisjjed : dioicous : 
^ .‘spikes 1—2 mm. long: 9 branch somewhat elongated, bearim^ 


3-8 leav'es (or “ bracts ”) (usually 2 pairs) nearly similar to the 
cauline ; inmost bracts a little larger, the lobes subacute, entire, 
repand-dentate, or .sparingly denticulate, bracteole ovate, subentire 


or denticulate ; perianth large, somewhat goblet-shaped or broadly 
obovate, undulate-concav'e ventrally. here and there inflated, 
scarcely narrowed or lobed at the wide truncate dentate mouth, 
the oral margins plane or slightly deflexed at the sides. 


Under shelving rocks and on moist shaded cliffs, rarelv on 
tree-trunks. Mill Valley (1168) and Mt. Tamalpais (i 171). Marin 


166 


J UXGERM ANN I AC K A E 


Co.; near Cazadero (1170), Sonoma Co.; Ukiah (759) and N avarro 

(Miss Edith S. Byxbee), Mendocino Co.; Blue Lake (994) and 

Deer Creek (1068, 1073, Humboldt Co.; Hay Fork (i 109)- 

Trinity Co. 

Type from Kitchelos Lake, Washington (Roell, June 12, 1888) 

in herb. Stephani, Leipsic. Type duplicate in herb. Under¬ 
wood. 


Poiella Rocllii is closely related to the forms of the European 
P. leici-igata with obtuse dorsal lobes and subentire ventral lobes 
and underleav'es, as represented, for example, in Carrington and 
Pearsons no. 275 Hep. Brit. Exsicc., from Scotland. This is es¬ 
pecially true of British Columbia specimens (Macoun : Cascades, 
^ale, May, 1875 ; iio- 63, near Victoria, May 30, 1893), and of 
our no. 1068. These latter differ, however, from P. laci’igiitn in 
the smaller, narrower, more pointed, and more strongly calcarate 
ventral lobes, and in the usually more slender fronds. ^ They are 
forn^s like these, we take it, that have been referred by' Mr. Pear¬ 
son * to P. laevigata, but in the predominating forms in Washing¬ 
ton, Oregon, and California the plant is much less suggestive of P 

and we prefer to maintain Stephani’s species, and to as- 
ciate with it the Biitish Columbia .specimens alluded to and our 
no. 1068, even though, as must be admitted, they make a near 
pp oach to certain conditions of the European plant. Perianths 
ur only in our nos. 994 and 1231 ; they' appear to differ but 

from those borne by' a specimen of P. laevigata from 


eneriHe, which w^e owe to the kindness of Matthew^ B. Slater. 

Esq., of Malton, England. 


lL.\rES II3ANDII4. roBEI.L.\ RoF.LI.II. 

I- 9 plant, natural size. 

and j. Sterile plants, natural size. 

4 - (J plant, natural size. 


5 - lortion of plant, ventral view, X 12 

9 ‘ ^^nieal leaf, ventral view. X 23. 

10 and II. Underleaves, X 23. 

I! "" n , .r ■ ? with bracts and mature , 

4 . Outhne of cauline leaves, dorsal view. X 12. 

15. Leaf-cells, X 305. ^ 

J ^and 17. Leave s, viewed dorsally, X 

JL. T * ^ —— -- - ^ 





12 . 
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i8. About one fourth of perianth-mouth, X So- 

higs. I, 12, 13, and 18, drawn from no. 994 (Hlue Lake, Humboldt Co.) ; 2, 
from no. 759 (Lkiah) ; 3, from no. 1109 (Hay Fork, Trinity Co.) ; 4, from no. u6S 
(Mill Valley) ; 5, 6, 8-10 and 14-17, from a portion of the original material collected 
by Roell at Kitchelos Lake, \\ ashington, and communicated to Professor Underwood 
bj Hen Stejihani ; 7 and ii, from no. 1068 (Deer Creek, Humboldt Co.). 


4. PoRELLA NAVICULARIS (Lchm. & Lindciib.) Lindb. Act. Soc. 

Sci. Fenn, 9 : 337. 1869. 

Jiuigcrviannia navicularis Lehni. & Lindenb.; Lehm. Pugill. 6 : 
38. 1834. 

Madothcca navicularis Nees, p. p. G. L. N. Syn. Hep. 277. 
1845. 

Madothcca Doiiglasii Tayl. Lond. Jour. Bot. 5 : 379. 1846. 

Madothcca Californica Hampe, in herb. Sullivant, fide Austin, 
Hep. Bor.-Ani. 91. 

Shining or more rarely dull, brownish-yellow, large: stems 
somewhat regularly bipinnate, 4-12 cm. long, procumbent-caespi- 
tose, or subpendulous with apices ascending when moi.st, branch- 
lets gradually narrowed, subacute, convex on drying and slightly 
deflexed: dorsal lobes of leaves densely imbricate, appressed, for 
the mo.st part closely wrapped about the stem when dry, oblicpiely 
orbicular-ovate to oblong-ovate, 1.2-2.5 mm. x 1-1.8 mm., 
rounded-obtuse, apex decurved, subcucullate, inferior margin 
slightly undulate-cri.sped, the superior decurrent, its wing some¬ 
times laciniate-crispate, otherwise vcr>' entire, the inferior basal 
angle composed of numerous small thick-walled cells the 

diameter of the remainder, trigones conspicuous throughout; ven¬ 
tral lobes ovate, obtuse, most rarely subacute, regularl)* rounded 
outwardly at base, .5-1 mm. x .33-75 mm,, a little smaller than 
the underleaves, length somewhat more than the width of the 
dorsal, margins entire, recurved, decurrent, apex often deflexed : 
underleaves approximate, quadrate-oblong, rounded-obtu.se, mar¬ 
gins entire, recurved, long-decurrent, apex occasionally deflexed : 
dioicous; $ branches oval to oblong, i L<-2 J 4 mm. in length ; 

9 branch short, lobes of the single pair of bracts minutely dentic¬ 
ulate or entire, the ventral usually acute, the dorsal obtuse, brac- 
teole wide; perianth broadly obovate from an obconic somewhat 
inflated base, scarcely narrowed above, deeply bilabiate, the lips at 
first subciliate-denticulate, later obsoletely crenulate-dentate or 
nearly entire, strongly revolute, giving perianth the appearance of 
being squarely or obliquely truncate: capsule ovoid, yellowish- 
brown, exserted by about its own length ; spores 50-8; «, echinu- 
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late, bright yellowish-green ; elaters 275 
2- (3-) spiral. 

Exsicc. Hep. Bor,-Am. 91. 

Hep, Am. 30. 

Common on trunks and branches of trees and more rarely on 
rocks throughout the Pacific Coast from California to Alaska; as 
far east as Idaho (Leiberg) ; Me.xico {fide Gottsche). 

Mill Valley (1215), Olema (1216, 1217); Duncan’s Mills 

(1180), Cazadero (1181), Sonoma Co.; Mendocino (563, 564), 

Navarro (Miss Edith S. Byxbee), Ukiah (776); Mission Hills, San 

Francisco (Dr. Kellogg); Lake Pilarcitos, San Mateo Co. (VV. C. 

Blasdale); Santa Cruz Mts. (Underwood). Collected in California 

also by the botanists of Beechey’s c.xpedition (in herb. Taylor), by 
Dr. Bolander and others. 

The original specimens were collected by Menzies on the wes¬ 
tern coast of North America, e.xact locality unknown. Linden- 
berg s specimen of ^\fungcri)iannia ?iavicidaris n. sp.” is preserved 
in the Naturhistorisches Museum at \henna. We are indebted to 
Prof. Dr. G. von Beck for the privilege of seeing a portion of this 
tvpe. The European plants referred by some authors to Poeelhi 
^^i.iculaiis probably all belong with P. platyphvlla or P. laevigcita. 
This species in a fertile condition can alwa>’s be very easily’ distin¬ 
guished from any simulating form of P. platypJiyllci by the broadly^ 

ovate perianth, scarcely narrowed at the mouth, and by the twice 
larger diameter ' 


of the spores. When sterile, if more obv’ious 

c laracters fail, the numerous, small, thick-walled cells filling the 

r/ r/^ wing of the dorsal lobe are of importance ; these are 
A-yz the diameter of the cells in the middle of the lobe while in 

1 ^ jfiodci the cells are nearly of a uniform size throughout the 

lobe or slightly smaller at the basal margin. 

\ o cases, we have observed a peculiar modification of Por- 
fu o- ' ^oe. we believe, to the influence of an epiphy^tic 

leaves were here bilobed rather than bipeietitCy the 
union o the lobes resembling that of Lcjcnnia or Radula. The 

vential lobes were shortened so that their longer axis w^as nearly 

as i ^ ^ dorsal lobe and were conspicuously inflated 

1 ^ Lejeioiiae. The underleav’es w'ere also shortened 

\entricose. In fact, wdien, as sometimes happened, a 


Frullania 





sterile plant was thus transformed throughout, there was little, out¬ 
side of the axillary branching, to distinguish it from the holostipous 
Lejeuniae. The inflated cav'ities of the ventral lobes and sometimes 
also those of the underleaves were mostly occupied by one or 
more yellowish or colorless subspherical bodies, 40—120 /< in 
diameter, probably sporangia of a fungus belonging to the order 
CJiytridialcs, perhaps to the genus RhizopJiidiiim Schenk. At 
maturity, the contents of some of the globose bodies become re¬ 
solved into numerous minute ov'oid colorless masses, 4—6 //. in 
diameter. In both of the cases where the PorclUi was thus affected 
it was growing in company with species of Radida {Radii/a com- 
planata, near Mendocino, no. 707, and Radula Bolanderi, near 
McBride’s, Mad River, Humboldt Co., no. 1051). 

Plates 115 and 116. Porella navicularis. 

I and 2. Plants, $ and 9 > natural size. 

3. Portion of 9 plant, viewed ventrally, X 

4-7. Leaves, showing ventral lobes, X ^2. 

8 and 9. Underleaves, X 23- 

10. Outline of cauline leaves, dorsal view, X 

11. 9 branch, with young perianth, bracts, bracteole, etc., ventral view, X 21. 

12. Mature perianth, ventral aspect, and sporogonium, X ^2. 

13. Inferior basal margin of dorsal lobe, X 25. 

14 and 15. Leaves, dorsal aspect, X ^2. 

16. One half of mouth of young perianth, X S 3 * 

17. Leaf-cells, X 305 - 

Figs. I, 7, and 15 drawn from no. 776 (Ukiah); 2, 3, 6, 8, ii, 12, 14, and 16, 
from no. 564 (Mendocino); 4, 5, 9, and 10, from no. 1215 (Mill Valley). 

35 - FRHLLANIA Raddi, Atti Soc. Ital. Sci. Mod. i8 :—(9). 

181S. Mem. Mat. e Fis. Soc. Ital. Sci. Mod. i8: 20. 1820. 

Spruce, Trans, and Proc. Bot. Soc. Edinb. 15: 3. 1884. 

Plants large or small, dcpre.ssed-cacspitosc, mostly reddish- 
brown, less commonly green or nearly black. Stem.s moderately 
stout, opaque, composed of several layers of small celks, pinnately 
ramose, the branches all lateral, each arising exactly in the axil 
of a cauline leaf, from which it is always free: root-hairs springing 
in tufts from the bases of the underleav'CS. Leaves alternate, some¬ 
what obliquely or almost transversely in.serted, complicate-bilobed ; 
the donsal lobes incubous, obhcjuely ovate to suborbicular, nearly 
always entire; v’entral lobes (lobules) usually developed as inflated 
galeate, cucullate, cylindrical-clavatc, or rarely digitiform water- 
sacs. or sometimes evolute, niore or less di.stant from the stem, 
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coiTimonly bearing near the base on tlie side toward the stem a 
small or minute, subulate or triangular process (stylus) ; lobule of 
the leaf subtending a branch mostly explanate and almost equally 
bifid; leaf-cells mostly small to medium-sized, with more or less 
conspicuous trigones at the angles and sometimes also with inter¬ 
mediate lateral thickenings. Underleaves always present, consider¬ 
ably smaller than the leaves, bifid (^very rarely entire). Dioicous or 
autoicous (rarely paroicous). Androecia usually occupying short 
lateral branches, globose to oblong; S bracts saccate, closely im¬ 
bricate, about equally 2-lobed ; antheridia 2—4. _.. 

ally 2—4, very rarely as many as 12, acrogenous or clado^enous, 

li _I n 1 »i • . . o ' 


Archegonia usu- 


“ subfloral ” innovations alwavs wantin 


bracts 2—5 pairs, larger 


than the leaves, free from the perianth, the two of the inmost 
pair (in e.xtra-limital species) occasionally connate with the bracte- 
ole and with each other to form a gamophyllous e.xciple ; lobules 
evolute, subentire or more or less dentate, ciliate, or laciniate; 
racteole often connate with one or both of the inmost bracts, 
eiianth free, commonly emersed, more or less compressed dorso- 
ventia ly, trigonous in cross-section with the third angle ventral or 

vvith two ventral angles, often bearing in 
a ition several shorter supplementary dorsal or v'^entral folds or 

n ges, otherwise smooth or in a few species rougfhened by tuber- 


at the ape.x to a tubular rostellum, irregu 


larlv 


upture by the e.xsertion of the capsule. Calptra free, included, 

fleshy. Capsule globose, e.xserted on a short 
se a, e iiscing by four valv'es for about ^ the distance from the 

o t e ase, the valves composed of tw’o layers of cells, those 
• 1 ^ outer ayer rather large and thick, with strong columnar 
• (appearing nodular in surface vaew) at the angles and 

walls, those of the inner layer smaller and thinner, 
thiVl- papilliform, their boundaries ob.scured by irregular 

1 ^ basal uncleft portion of the capsule-wall made up 

^hin-walled colorless cells. Seta scarcely 

diamf'tl'^** vu times longer, stout, 8 or 9 cells in 

surfarp\"’ ^ alternate (/. c., seta not appearing articulate in 

sule dilated above to form the base of the cap- 

the ’ unispiral, persistently afifi.xed to 

or with ^ capsule-valves, the free ends truncate 

ruculose * expansion. Spores large, papillate or v^er- 


■ a ■___ 

^ - ~~' ' — -- __—— _ - •“ 

scribe-l bV It species of Fnilhnia have been admirably figured and de- 

cibed b, Dr. .MexanderW. Evans (Trans. Conn. .Kead. lo i - .. 

C iOlinWirfcrr _^ _ 


May. iSqtE Th.* fnii • Urans. Conn. Acad. 10: 1-39. I 

slight modifications ^0^'!)^ Californian species are taken 


//. /-/j 

with bu^ 
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Key to ttie Species. 

Lobules galeate (wlien inflated), about as broad as long; perianth terminal on the 

main stem or a leading branch. 

Dioicous, flagelliferous ; lobules (excepting those of bracts and of leaves subtend¬ 
ing branches) always inflated, slightly longer than broad, i. A Bolanderi, 

Autoicous, flagella wanting ; lobules, when inflated, broader than long, verj' often 
evolute. 2. F. Ca/aiinae, 

Lobules oval-cylindrical to short-clavate, times as long as broad; dioicous; 

perianth terminal on a rather short lateral brancli.* 

Dorsal lobes of the leaves rounded-obtuse to acuniinate-apiculate, usually (but 
not always) marked with a short median line of slightly enlarged discolored 
cells; lobules separated from the stem by about their own width ; underleaves 
mostly rhombic-obovate, gradually narrowed to the base and without a trace of 
an auricle, the margins plane, often bluntly unidentate on either side. 

4. F. Franciscana^ 

Dorsal lobes of the leaves rounded-obtuse, discolored cells scattered or wanting; 
lobules separated from the stem by less than half their width ; underleaves sub¬ 
quadrate-orbicular, more or less auriculate at base, the margins plane or slightly 
recurved at the sides. 3. F, Californica. 

Dorsal lobes of the leaves acute or more commonly acuniinate-apiculate, discolored 
cells scattered or wanting, rarely in a short median line ; lobules separated from 
the stem by about their own width ; underleaves suborbicular or reniform, 

auriculate at base, the margins strongly recurved at least toward the apices. 

5. F, NisipialUnsis, 

I. Subgenus Trachvcolea Spruce. 

I. Frullania Bolanderi Aust. Proc. Acad. Nat. Sci. Philad. 

1869: 226. 1869. PNans, Trans. Conn. Acad. lo : 8. pi. 

2 . 1897. 

Frullania Pctalumcnsis Gottsche; Bolander, Cal. Med. Gaz. 
1870: 184 (40) (name only). 1870. 

Frullania Hallii Aust. Bull. Torr. Bot. Club, 6: 20. 1875. 

Dark green, varj'ing to reddish-brown, closely appressed, dif¬ 
fusely repent or cae.spitose: stems 6—20 mm. long, .07—.14 mm. 
in diameter, irregularly pinnate, the branches often prolonged into 
erect or ascending flagella, these crowned at the ape.x with a few 
small well-developed leaves but furnished otherwise only with patent- 
horizontal or subsquarrose underleaves and the merest rudiments 
of lateral leaves : dorsal lobes of leaves mostly subimbricate, as¬ 
cending when moist, obliquely ovate or semiorbicular, .35—5 mm. 

X .27-.45 mm., arching over the stem and subtruncate at base, 
entire, the slightly decurved ape.x rounded-obtuse; lobules large, 
galeate, .23-.32 mm. x .2-.27 mm., truncate at base, close to the 

* While the three Californian species of this section are closely allied and have long 
been confused, they are nevertheless entirely distinct. The credit of finally disen¬ 
tangling an I defining them belongs largely to l>r. Evan.s. 
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stem j st\'lus small, lanceolate or subulate : uniderleax'cs distant, 
rhombic-obovate or somewhat orbicular, sliLrhtlv exceeding" the 


lengtl 


-—»>iLn mw^Liv :>uu- 

acute lobes and sinus, margins plane, entire or bearing one or two 
teeth at the sides; superior and median cells of the dorsal lobes 
30/^» ^11 rathei thick-walled, trigones small or conspicuous, in- 
tei mediate thickenings very rarely developed : dioicous : androecia 
ovoid to oblong^ S bracts in 4-13 pairs : archegonia 3 or 4, ter- 
mma on the main stem or a leading branch : 9 bracts in two or 
t iree paiis, gradually two or three times larger than the leaves, 
unequa v bifid, the dorsal lobes ovate, rounded-obtuse, entire or 

fepand , lobules ovate or lanceolate, obtuse or subacute, 
'S concave ventrally, entire except for a small tooth 
s \ usj near t le middle of the inner margin : bracteole connate 
on one or oth sides, ovate or oblong-ov'ate, commonlv' 


'4 


r/ •a ] t • — 

1 s ength with acute lobes and sinus but sometimes 

oex or i ^ 


4-dentate : periantl 


bific 

- , -owwivLiwi^o roundec 

tt apex or merely emarginate, rarely 3- 01 

lalfemeised obovoid, 1.2-1.6 mm. x -8-1.3 mm., with r 
er roa , usually two-angled ventral keel and one or mort 
qran ^ 'cntial and donsal ridges, very rarely with a few 

nf *fi beak short and broad and usually flaring 

capsule exserted by about its own diameter ; spore? 
e m orm and size, mostly 40—60//. in greatest diameter. 

E.xsicc. Hep. Bor.-Am. 105b. 

Hep. Am. 28. 

■I'Si'll/ living trees {Ouircus, A/mts, UnibclluUiyiii^ 

^ ^cr) common, especially in the Coast Range 
oun les. Berkeley, Fruit Vale, and San Leandro (Prof L. M- 


J 


Mission Dolores (Bolan 


Mendocin 


(Ho'la \ Sonoma Co.; xVienaocui 

Costn^r^*^ \r Eake(io04). Humboldt Co.; Mt. Diablo. Conti 
cific r (Prof \\ . G. Farlow, May, 1885) and Pa 

fPrnf A I San Gabriel Mountains, near Pasaden 

-• Fkullania C.ATALI.N'AE Ev 


ans, Trans. Conn. Acad. lO : n 
pi- 4 - 1897. 


M m ^ M 

tose : sterns tinged with green, depressed-caesp 

pinnate - dorsal r in diameter, irregularl 

• dorsal lobes of leaves imbricate, squari-ose or semiv ertica 
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when moist, obliquely ovate, .4^-./ mm. x .4-62 mm., arching 
ov'er the stem and subtruncate at base, entire, the slightly decurv'ed 
ape.x rounded-obtuse; lobules inflated and broadly galeate, .16— 
.18 mm. long, .2—.27 mm, wide, .separated from the stem by about 
one fourth their width, or very often imperfectly inflated or whollv 
explanate, then ovate-linguiform, .18—.3 mm. long. .1—. 18 mm. 
wide; stylus subulate, minute : underleaves distant or contiguous, 
plane, broadly rhombic or rhombic-obovate, mostly 1—2 times the 
width of the stem, bifid their length, with obtu se or sub¬ 

acute lobes and sinus, entire or more commonly unidentate on the 
sides: superior and median cells of the dorsal lobes 16—30//, all 
with slightly thickened walls, small trigones, and no intermediate 

aiitoicous : androeciuni small, ovoid, occupjdng a 
sliort branch springing from near the inv'olucre, S bracts 
pairs : archegonia about 6, terminal on the stem or the principal 
brandies ; 9 bracts in two or three pairs, gradual!}’’ larger than 
tlie leav-es, unequally bifid, the dorsal lobes ovate, entire or sub- 
crenulate toward the base, obtuse ; lobules shorter and narrower, 
ovate, obtuse or subacute, bearing a single distinct’ tooth or seg¬ 
ment slightly above the middle of the inner ed^e, otherwise en- 


thickenings 


1-3 


tire : bracteole oblong or narrowly ovate, connate on one side with 

or more of its length, with lanceolate parallel 


bract, bifid for 



. 3 -.- -.—t, 

or somewhat divergent lobes, otherwise entire or sometimes uni¬ 
dentate toward the base of the free margin : perianth about half- 
ex.serted, broadly fusiform to obovoid-pyriform, 1.4-1.8 mm. x 
•75—mm., with a distinct two-angled ventral keel and one or 
more less pronounced dorsal and ventral ndges, gradually nar- 


30—40 


rowed to a short broad beak ; spores 
eter, thickly and minutely granulate-papillate. 

On rocks in a canon, Santa Catalina Isl 
McClatchie, Sept. 8, 1893). 


J 


II. Subgenus Thvop.siella Spruce. 

3. I'Kui-LANiA Califokxica (Aust.) Evaiis, Trans. Conn. Acad. 10 : 

'T * 

35. p /. J2 . f . 11 - 22 . 1897. 

Frullama Grayana Califoniica Aust. /./- : Underw. Bull. Ill. 
State Lab; Nat. Mist. 2 : 67. 1884. 

I‘ntlla)iia Asagrayana Califoniica Aust, {ch. emend.), M. A. 
Howe, Erythea, 2 : 98. 1894. 

Frullania Asagrayana alsof/iila M. A. Howe, Erj'thea, 2 : 99. 
1894. 

“ Frullania Tamarisci Nees, ?” ; Bolander,/./. Cal. Med. Gaz. 
1870: 184 (40). 1870. 'Soi Frullania Tamarisci (I,.) Dumort. 
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Green, reddish-brown, or fuscous, densely depressed-caespi- 
tose or rather laxly repent : stems light brown or greenish, i 

cm. long, .I -.22 mm. in diameter, once or twice pinnate: dorsal 
lobes of leaves more or less imbricate, suborbicular, those of the 


J 


main stem .45-.8 mm. x 


35 


.8 mm., all arching over the stem 


and coidate at base, entire, rounded-obtuse and somewhat de- 

curyed at ape.x, discolored cells scattered or wanting ; lobules 
oval-cylindrical to short-clav^ate, .13-.22 mm. x .09-. 13 mm., 

separated from the stem by less than half their width ; stylus mi¬ 
nute, subulate or disc-like : underleaves distant or approximate, 
su quadrate-orbiculai, 1—3 times the width of the stem, more or 

I ^ m ^ * 


acute lobes and narrow 


id about j/3 their length with mostly sub- 

... broad sinus, margins entire, plane 

leflexed at the sides : superior and median cells of the 
oi.sa o es mostly lo—20//, all rather thick-walled, trigones in¬ 
conspicuous and intei mediate thickenings scanty : dioicous : androe- 
ciasu g o ose, $ bracts 2-5 pairs : archegonia terminal on a short 
• ^ 1 acts in two or three pairs, unequally bifid, the dor- 

sa o es ^'^te or ovate-lanceolate, acute, entire ; lobules lanceo- 
a e or su u ate, acuminate, often canaliculate or tubulose by the 
ecurvin^^ o the margins, sometimes falcate, bearing on the inner 
arj^m a aciniate lobe-like segment, otherwise entire : bracteole 

bract on one side, ovate, bifid to about the mid- 
L ^ ate-acuminate or lanceolate-acuminate lobes and 

lerside at the ba.se a distinct usually laciniate segment, 

what perianth ovoid, 1.6-2 mm. x .9-1.2 mm., some- 

strnno-f*^ rather abruptly narrowed to the short beak, 

knov\m^ uriicarinate ventrally, smooth : mature sporogonium un- 


E.xsicc. 


Hep. Bor.-Am. 108, />. p. (distributed as F. Nisqual- 


lcnsis\. 

✓ 

Hep. Am. 197. 


, T) I , and trunks of living trees. Mission Dolores 

V’’all Clarendon Heights (How^e), San Francisco; Mill 

ey an Olema, Marin Co.; Duncan’s Mills (1209) and “Tur¬ 
ners Canon” _ ^ .. 


near 


j ~ ’ ^^’^®rna Co.; ” Wildcat Canon,’’ near Berkeley ; 

Monterev^Cn^^^?!?^’i Pacific Grove, 
men<5 f TV T) existence several additional speci- 

fornia ” Tu ®^^^<^er s collecting, attributed simply to'“Cali- 

it has been colLaeTh^P "t “ 

n collected by Professor Macoun. 
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Frullania Franciscana M. a. Howe, Ery’thea, 2 : 
1894. Evans, Trans. Conn. Acad. 10: 26. pL 


99 


O’ 


/. i-S. 


1897. 



Bull. III. 


PiullhHKi GvixyoLHtx Ciilifortiiccx Aust. p- p-\ Underw. 

State Lab. Nat. Hist. 2: 67. 1884. 

Frullania unciflora Califoniica Gottsche; Icelander, Cal. Med. 
Gaz. 1870: 184 (40) (name only). 1870. 

“ Frullania Tamarisci Nees ? ” ; Bolander, p. P.QtA. Med. Gaz. 


1890: 184(40). 1870. Frullania Tamarisci 

Reddish-brown, varying to greenish, forming wide depressed 
mats: stems 1.5-4 cm. long, .1-.2 mm. in diameter, light brown 
01 greenish, mostly bipinnate; dorsal lobes of leav'es imbricate, 
obliquely ovate, those of the main stem and principal branches 

.6-1 mm. X .45- 8 mm. all arching over the stem and cordate at 
base, usually marked with a short median line of discolored slightly 
enlarged cells,entire, the decurrent ape.x from rounded-obtuse to acu- 
minate-apiculate : lobules oval-cylindrical to short-clavate, . 18-.23 
mm. X . I . 14 mm.,separated from the steni bv about their own widthj 
stylus minute, underleaves distant, subquadrate-rhombic to obovate, 
mostly rhombic-obovate, usually 2-2 *-< times the width of the 
the stem, gradually narrowed to the neither auriculate nor appen- 
diculate base, bifid about their length with narrow .sinus and 
obtuse lobes, the margins plane, usually bluntly unidentate near 
the middle . superior and median cells of the dorsal lobes mostly 
16-25 /^f rather thick-walled, trigones and intermediate thick¬ 
enings becoming more con.spicuous toward the middle and the 
base: dioicous: androecia subglobose or oval, ^ bracts 3-7 
pairs ; antheridia in 3’s: archegonia terminal on a short branch : 
9 bracts in commonly three pairs, unequally bifid, the dorsal lobes 
of the inmost pair ovate, acute or acuminate-apiculate or rarely 
obtuse, cili '.te at the dorsal base, otherwi.se entire ; lobules ovate 
or lanceolate, acute, slightly concave ventrally, ciliate at the ven¬ 
tral basal margin, otherwise entire : bracteoles connate with the 
bract on one side, ovate, bifid to about the middle with a narrow 
sinus and lanceolate acuminate lobes, ciliate at base, otherwise en¬ 
tire : perianth oblong-obovate, 1.5-2.3 mm. x .9-1.1 mm., ab¬ 
ruptly short-rostrate, strongly unicarinate ventrally, smooth : cap¬ 
sule exserted by about twice its own diameter of ./-.S mm., spores 

60-80 /< in greatest diameter, the verruculae mostly aireretratcd in 
small circular patches. ^ 


E-Vsicc. Hep. Bor.-Am. 108, p. p. (distributed a.s /*. F'isxjual- 

Irnsis). 

#' 
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On tree-trunks and old fences, rarely on rocks. Common in 

Mountains from San Francisco northward. 


the Coast Range 



ssion Dolores (Bolander), on “ metamorphic sandstone, San 
Francisco” (Bolander, Apr. 4. 1S64), 


and Clarendon Heights 


(Howe), San Francisco ; Mill Valley and Olema, Marin Co.; 
Mendocino (Bolander ; Howe, 547, 548, 574. 579, 1210, I2ii); 
Luieka (Bolander; Howe, p/O)- Collected by Dr. A. Kellogg 
also and by Dr. Bolander, without definite locality. 


r 

:) 


Frullaxia Xisou.allexsis Sulliv. Mem. Amer. Acad. II, 4; 

175. 1849. Evans, Trans. Conn. 

1897. 



10 : 


I. //. 10 . 


apex acute or more 


e isi-biown, V'arying to yellowish-green, depressed-caespi- 

crn. long, .12—.27 mm. in diameter, usually 
mostly bipinnate : donsal lobes of the leaves imbri- 
ca^e, o^ iquely ovate, those of the main stem and principal branches 

• A i.j mm. X oS'-Q nim., all arching ov^cr the stem and cor¬ 
ate at base, entire, the .strongly decurv^ed 

ommon.v acuminate-apiculate, discolored cells .scattered or 

an in^^ or rarely in a short median line ; lobules oval-cydindrical 

‘^^'‘ite, . 16—24 mm. x .09—.14 mm., separated from the 

1) 1 dus usually’ minute and sub- 

- j/ eaves distant or contiguous, suborbicular or reniforin, 

i 'vidth of the stem, auriculate at base, bifid about 

K obtuse or sometimes apiculate lobes, the sinus 

curvprl obtuse or subacute, margins entire, strongly re- 

subcunill apices of the mostly^ refle.xed and often 

mosflv ^ ^’^el median cells of the dorsal lobes 

mediafp rather thick-walled, trigones and often inter- 

dioicoiis • becoming conspicuous tovv'ard the middle: 

minal on a It ovoid, ^ bracts 4-9 pairs : archegonia ter- 

and uneauall^^K fia^'^u^ ’ ^ ^‘'^cts in about three pairs, deeply 

acuminate e''f-' dorsal lobes ov^ate or ovate-lanceolate, 

mo.stlv siibiir/*^^’ very sparingly dentate; lobules 

recurvincT of canaliculate or subtubulose by the 

inner side tow^rT^t]?^’ i^lcate or distorted, bearing on the 
cluster of r-T . • base a small laciniate segment or a 

sides or ^ometim bracteole connate with bracts on both 

length with ovate, bifid ‘ts 

ciliate or denta^te lobules of the bracts, the margins 

mm. X 0-1-7 ovvarM the base : perianth long-ovoid, 2-2.5 

•strono-K’ nni'e-T ^^I'Oer gradually narrowed to the short beak, 

t> ^ nna e ventrally, smooth : capsule exserted by'about 


F RULLANIA 


177 


its own diameter of .7—.8 mm.; spores 60—100 « in maximum 
diameter, v'erruculose. 

On rocks and trunks of trees. 

Clarendon Heights, San Francisco (Jan. 23, 1895); Duncan’s 
Mills (1209, in part), Sonoma Co.; Mendocino (1223) ; Kneeland 
Prairie Road (1042), Humboldt Co., near Crescent City, Del 
Norte Co. (Thomas Howell, April, 1892). The species extends 
as far north as Vancouver Island (Macoun). 
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Class ANTHOCEROTES. 

The class AntJiocerotes (see page 9) comprises the single 
order Anthocerotales and the single family Anthoccrotaceae. 

AN THOCE ROTACEAE. 

Gametophore a wholly leafless tliallus, commonly flat, orbic- 
u ar, or semiorbicular, more or less lobed or radiately dissected, 
sometimes subpinnate {Dendroceros^, or ribbon-shaped and sub- 
ic lotomously branched, with, or more frequently without, a well- 
ne costa, usually of several layers of cells, often with interior 
muci age cavities, more rarely' with intercellular air-spaces, without 
proper epi ermis, but provided on the v'entral surface, sometimes 

D Crv <-1-.^ J_I -.t . . ’ 


muci- 


a so on the dorsal, vvith inconspicuous clefts (“ stomata, 

a^>^e-s its ), the thall us becoming through these infected with 

CO onies, cells with a single large chloroplast which com- 
monly encloses the nucleus. 

„„ organs embedded in the thall us ; antheridia arising 

ogenously, short-stalked, single or in groups of 2-4 (rarely 

lavif^r^' occupying cavities separated from the dorsal surface by two 
crnni'i ^ covering ruptured at maturity'; walls of arche- 

Ln;,! ? surrounding cells of the thallus, the neck¬ 
cell 'vith dorsal surface at maturity of the egg- 

of not differentiated. •‘Involucre” tubular, 

iacent rpli ^n^'med from archegonium-wall and ad- 

bv the ^ ° ^ soon broken through at the ape.x 

base or remaining as a sheath about its 

Sooric^ irregularly torn by e.xternal agencies. 

elongated^'crpslfle^a"pod-like, usually erect and much 
occuoied h\r ^ 1 ’ bulbous foot, and a short intervening zone 

with rare e\ ^ °’^&'^ctive meristematic tissue ; capsule dehiscing, 

'VHii rare e.xcentione \ ^ 


. “‘v-.ioLcmaut, tissue; capsule aeiii3'-i"&' 

walls apex downward by^ two valv'es, its 

bcarinCT siom^ ‘chlorophyll and in most species of 

WikeT I ' ^‘11' ’ ‘'™ '-'‘■'cscentic guard-cells; a slendei 


thread-lil'o ’ n ^ crescentic guard-cells ; a slendei 

apex bv the r’ throughout and covered at the 

3on;etL^es‘':rrdTs-r:"L‘l^^^^^^ 


Spores more or les; 

fours, smooth, verrucose, 


sometimes earhr • 4. ^ prooaDi 

plainly tetraSrf I 

papillate, or echinulatT^ ''errucosc 

sule downward • sterile successively from apex of cap 

subcubical at marnrii- ^ archesporium single anc 

heteromorohir • * niore often, elongated and forming 

rphic, variously contorted, occasionally branched 
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nients of 2—4 cells, sometimes i^Anthoccros so. and Dcndroccros — 
in tropics and southern hemisphere) with one or more well dev'el- 
oped spiral bands, or, more commonly (pscudo-elaters), with spiral 
thickenings rudimentary or wanting. 

Three genera, Anthoceros, Dcndroccros, and Notothylas, are or¬ 
dinarily recognized, of which only the first is known to occur 
within our limits. 

ANTHOCEROS L. Sp. PI. 1139. 1753. Ex Mich. Nov. PI. 

Gen. 10,//. 7./. I, 2. 1729. 

Thallus suborbicular, variously lobed or irregularly dissected, 
now and then somewhat ribbon-shaped and subdichotomous, of 
more than one layer of cells throughout, costa wanting, indistinct, 
or rarely prominent; monoicous, proterandrous, or sometimes di- 
oicous (?)*; capsule erect, bivalved, much exceeding the involu¬ 
cre in length, usually very long, with stomata (in the North Amer¬ 
ican species). Spores granulose-papillate, tuberculate, or echinu- 
late, rarely nearly smooth ; sterile cells (in all our species) without 
spiral thickenings. 

Key to tlie !$pecies. 

Thallas with peduncled tubers from ventral surface. i. A. phymatodes, 

Thallus without ventral peduncled tubers. 

Spores fuscous or black. 4. A, fusi/onnis. 

Spores yellow. 

Spores with a few (8-15) crescentic verrucae on convex (outer) surface, or 
nearly smooth; thallus usually with marginal, sometimes peduncled, gland¬ 
ular-thickenings, 2. A. J^earsoni^ 

Sj>ores thickly granulose-papillate. 3. A. Cnrolinianus occidentiilis, 

I. Anthoceros phvmatodes M. A. Howe, Bull Torn Bot. Club, 

25: 12. pL 324., 323. 1898. 

Thallus dark green, blackening on drying, dissected ; the seg¬ 
ments dichotomous, oblong or linear in sterile plants, broader in the 
fertile, 4-10 mm. X .5-2.5 mm., prostrate or very slightly ascending 
at the apices, at first radiate, becoming later intricately entangletl, 
narrowly canaliculate dorsally, with ascending .sinuate or repand 
margins, obtuse, carinate with a broad, thick, very distinct or some¬ 
times obsolescent, naked or sparingly radiculose costa, this occupy¬ 
ing nearly the wliole of the narrower segments and sending down 
here and there a fleshy or elongated and slender process (. i—.4 

* Certain species of Anthoceroi have been described as dioicous, yet in a genus of 
which the best known representatives are proterandrous, and in which the archegonia 
are ob5er>-cd with so much difficulty, it may be suspected that careful investigation, by 
modern methods, would show proterandry to obtain in all. 
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mm. in thickness), terminated b}’ a globose or ellipsoidal tuber, 
the latter .25-1 mm. in diameter, pale when living, }’ellowish- 
brown on drying, becoming finally closely covered with root-hairs; 
thallus 10-16 cells thick in region of costa, passing gradually or 
rather abruptly into the more or less extended mar¬ 

ginal lamina; surface-cells rhombic to rhombic-oblong, 33“^^/^ 
X 20—33 indistinct after dr\dng : involucres separate, cylindrical, 
1.7-2 mm. X .5 mm., smooth, truncate, entire or slightly repand 
at the mouth. 

On compact soil in a nearly level open plot about fifty feet 
north of “The Old Mill,’’ Mill Valley, Marin Co., California 
(Howe: Mar. 19. 1892, and Feb. 22, 1896; the latter, which 
bears the involucres, we consider the type). Also collected by 
Dr. Bolander at “Oakland, on slides near the bay.” The few 
capsules that have been seen are very immature, projecting only 
about I mm. beyond the mouth of the involucre, and it is quite 
possible that the description of the involucre given above will need 
some modification on the discover}'’ of fully ripened sporogonia. 

It is practically certain that this species is, in part, at least, 
w’hat Austin referred provisionally' to Anthoccros cncspiticius De 
Not. (Bull, Torn Bot. Club, 6: 26. 1875), drawing his description, 
however, “ from a specimen in herb. Torrey under the name A. 
laevis Linn., from the Island of Corsica. ’ We had thought to 
take up for A. phytnatodcs the specific name Tovrt'yi Aust. MS., 
which appears in parenthesis after A. caespitichis in the place cited, 
but an examination of the Austin collection, so generously loaned 
by Mr. Pearson, showed the manuscript diagnosis of A. Torrey^ 
affixed to a scrap of the Corsican plant (which 'vve refer to Aiitho- 
coos dichotomus Raddi) and that plant alone alluded to at the close 
of the description. A. Torreyi Aust. MS. is therefore a synonym 
of A. dichotomus and not of A. pJiymatodes. Bolander’s specimen 
is accompanied by'’ a slip of brown paper on which is written- 
evidently by himself—“ Oakland on slides near the bay',” but it is 
found in the Austin collection glued to Austin’s manuscript de¬ 
scription of A. Lescurii from New Orleans, the evident ty'po t)f 

which appears in the same collection under the name of A- hudo 
"net anus. 

Anthoccros phymatodes is a near ally of A. dkhotomus Raddn 

specimens of which from Raddi’s herbarium we have had the 
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privilege of examining through the kindness of Professor Massa- 
longo, as well as specimens from Portugal and Italy, obligingly 
communicated by Herr Stephani. Rut A. dicJiotoinus has a costa 
/4—/i the width of the segment, 6—lo cells thick, the lamina 
mostly 2-stratose, involucre .7—1 mm. wide, often enlarged at the 
irregularly 2—4-lobed mouth ; while A. pliyntatodcs has a costa 
the width of the segment, 10—16 cells thick, the marginal 
lamina 5—3-stratose, involucre .5—6 mm. wide, not expanded at the 
entire or repand mouth. To facilitate further comparison, when 
the mature sporogonia are found, it may be added that in A. dic/io- 
tonius ivom Raddi’s herbarium (“ A/////m7w polymorphus K^iddx y 
dicJiotoinns Raddi ” is the legend the packet bears) the capsules are 
erect or slightly curved, 7.5—15 mm. long, often thickened toward 
the apex, spores yellow, becoming yellowish-brown, rounded- 
tetrahedral, almost wholly smooth on all faces, 42—60 « in ma.xi- 
mum diameter, pseudo-elaters yellowish, of 1—4 irregular elongated 
cells, geniculate, variously contorted, often branched. 

Anthoccros caespiticiiis DeNot., the probable original of which 
(from the vicinity of Cagliari, in southern Sardinia), we have been 
allowed to study through the indulgence of Professor Pirotta, is not 
closely related to A. dichotojjius, with which it was compared by 
its author. It is a near ally of Anthoccros pnnctcttiis and may not 
be .specifically distinct. The spores incline to be fuscous and are 
finely setose-papillate on the outer face and foveolate-reticulate 
on the inner faces ; they are 40—45 /.< in maximum diameter. The 
pseudo-elaters are practically as in A. punctatns. The involucres 
measure .65—1.1 mm. x .25—.5 mm. It is surely veiy' different 
from the Californian plant, even though mature spores of the latter 
are wanting. The thallus apparently bears no tubers ; it is thinner 
than in A. phyniatodcs, is quite indistinctly costate, and has the pe¬ 
culiar narrow ascending marginal shoots of A. punctatns. It is de¬ 
scribed by DeNotaris as being erect, while A. phyniatodcs is pros¬ 
trate. 

Anthoccros tuberosus Tayl., from Swan River, Australia (Drum¬ 
mond, i 873 )> hav'e examined through the courtesy of Dr. B. 
D. Robinson, Curator of the Gray Herbarium, in which the Tay¬ 
lor collection is incorporated. It differs from our plant in the 
much thinner, broader, scarcely costate thallus, the terminal or 
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marginal tubers, and the shorter somewhat obovate involucres. 

The spores are yellow, becoming brownish, sparingly warty-gran- 

ulose, 35~45 » pseudo-elaters mostly of i or 2 elongated genicu¬ 

late cells. 

Anthoceros phy}}iatO(^cs difil'ers from Anthoccvos Dofiiiellii 

in the larger, less numerous tubers on stouter stalks, also in the 

thicker, more opaque thallus, with less distinct surface cells, in the 
longer segments, etc. 

The^tubers of A. pJiymatodes are formed at the apex of the 
costa, but their peduncles become stnctlv’ ventral in their attach- 
ment by the continued onward growth of the segment. Two or 
three tubers successively older and larger as one passes backward 
ma\ often be seen depending from a single branch. The tuber 
consists of a cortex of 2—4 layers of nearly empty cells enclosing 
a central mass of smaller cells so densely filled with oil drops or 
nearly coloiless granules that the cell boundaries in a section are 

rendered obscure. 

An interesting paper, “ On the Structure and Contents of the 
ubeis of Anthoccros tuberosus Taylor” was published in the 
Memoirs and Proceedings of the Mancliester [Eng.] Literary and 
ilosophical Society, vol. 41, no. 2 (1896) by Mr. J. H. Ash- 

th, ]\ij- Ashworth finds oil-drops and proteid granules in the 
mtenor cells of the tubers of this species. We have stated (Bull. 

f A Club, 25. 14. 1898) that the granules in the tubers 

toci) os phyjuatodes, in material preserved in alcohol, show a 
Cl reaction with iodine, but further tests upon the same ma- 
eit ler fail entirely to show' the starch reaction or show' it so 

Th ^ •^ust doubt the accuracy of our first observation. 

granules mostly contain one or tw'o more highly refringent 

portions as described by Mr. Ashworth in A. tube rosus, and, on 

le application of iodine, they usually are stained a yellowish- 

brown or remain altogether unaffected. 


- r, . / - ^ o II5. Anthoceros phvmatodes. 

1- I on,on of the thallus, natural size. 

3-6. UteLmewl of'ihall' showing costa and tuber, X 23- 

of tubers, X 23 segments, showing form and stages of develo 

7 Jinci 8, OM tuKprc cL 

9. UngUnUinal action ^ 

costa and young tuber, X 47* 
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10. Longitudinal section showing early stages in the formation of the tuber, 
X 47* rhe section is somewhat oblique and does not exhibit the full thickness of the 
costa. 

11. Section through a well-grown tuber, X 53 * 

12. A single interior cell from fig. II, X 3 ^ 5 * 

13. Longitudinal section through the costa, X 53 * 

14 and 15. Transverse sections of thallus segments, X 53 * 

16. Outlines of two other transverse sections of thallus segments, X 23. 

17. Involucres, 12, 

Figs. 1-6 and 9-17 from specimen collected in Mill V’^alley, Marin Co., February 
22, 1S96—mostly dfawn from material fixed with i ^ chromic acid and preserved in 
alcohol; 7 and 8, from same locality, March 19, 1892. 

18. Involucre of Anthoceros polymorph ns Raddi, y dichotomus Raddi, ex herb. 

Raddi, X ^2. 

2. Anthoceros Pearsoni M. A. Howe, Bull. Torn Bot. Club, 25 : 

Z. pi. 322, J2J. 1898. 

Thallus smooth, prostrate or ascending, rarely erect, mostly 
irregularly dissected ; the major segments linear or elongate-flabel- 
liform, 5-20 mm. x 1-5 mm., often intertangled, sparingly lobed 
or two or three times subradiately dichotomous, plane or slightly 
concave, rarely costate ventrally at apices, in sterile plants usually 
6—11 cells thick, gradually or abruptly reduced to three or four at 
the margin, in the fertile commonly expanded into a wide 3- or 2- 
stratose lamina with a lightly crisped periphery, the lobes in both 
often terminating in dark green, globose or difform, glandular- 
thickenings, .2—3 mm. in diameter, these sometimes long-peduncled, 
rarely descending and radicelliferous ; surface-cells rather distinct, 
rhombic-trapezoidal to oblong, 20—70/i X 20-30the inner larger 
but compact : N^ostoc colonies usually abundant, ellipsoidal or fusi¬ 
form : monoicous : involucres solitary or approximate in pairs, 
subterminal in erect forms, somewhat pellucid, mostly light green, 
elongate-cylindrical, 2.3—3.3 mm. x .5—.85 mm., sometimes decum¬ 
bent at base, the mouth entire, repand-dentate, often lacerate with 
age. now and then scarious : capsule pale brown, yellowish, or drab, 

slender, sulcate, 8—32 (mostly 20—24) mm. x .24—.4 mm., rather 
thick-walled, the valves finally thin and often twisted, .stomata abun¬ 
dant ; columella filiform, naked ; spores yellow, the conv'ex face with 
a few (8—15) small, crescentic, rarely obsolete warts, otherwise 
smooth or most faintly granulose, 35”5*^/^ maximum diameter; 
pseudo-elaters dilute yellow or occasionally tinged with brown, of 
I—4 cells, geniculate and variously contorted, often branched, the 
cells 30—80// X 6—io«, W’ith w^all of nearly uniform thickness. 

On moist banks and dripping rocks. Mill Valley (no. 16, 
7 » 1892—the type—and I 205 )t Olema—also collected in 
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Marin Co., by Dr. Bolander and by T. S. Brandegee : Duncan's 
Mills (1198, 1200) and Cazadero (1199) Sonoma Co.; Mendocino 
( 5 ^ 7 > 702) ; Deer Creek Canon, Russ and Graham’s Ranch 
(1070) Humboldt Co.; near Douglas City (1202), Trinity Co.; 
Oak Run, Shasta Co. (Baker and Nutting) ; Mitchell’s Canon, 
Mt. Diablo (1201); Berkeley (1204); Palo Alto (Prof. D. H. 
Campbell); Santa Monica (Dr. H. E. Hasse) ; San Bernardino 

(Mr. S. B. Parish, 1731, 2220). 

Anthoceros Pearsoni is the commonest yellow-spored Anthoccros 
of California, and perhaps of the Pacific Coast as a whole. We 
hav'e seen as many as twenty specimens, ranging from southern 
California to Washington, and they are always very' clearly dis¬ 
tinct from Anthoceros laevis L., A. Carolinianus Michx., and A. 
Halln Aust.; differing from the last-mentioned in having the cap¬ 
sule usually four times as long, in the much more perfect pseudo- 
elaters, composed of 1—4 elongated cells, in the spores being 
scarcely otherwise roughened than by' 8—15 small crescentic ver- 
rucae, etc.; very different from both A. /aeins and A. Carolinianus, 
in the character of the spore-markings, the spores of the two latter 
species being always thickly granulose-papillate. Sterile condi¬ 
tions can sometimes be only doubtfully distinguished from A. 
Hallii, but can be separated from glandular-thickened forms of A. 
Ca)olimanus occidcntalis by the narrower segments and often pe- 
duncled glands. The species is extremely variable in thickness 
and form of thallus, though very con.stant in spore-markings. 
In its thicker, slightly costate conditions, particularly when the 

glandular-thickenings are long-stalked, descending, and tuber¬ 
like, the thallus bears some resemblance to that of A, phyniatodes, 
but in all such cases, we believ'e, the attachment of the tubers 
never becomes strictly ventral ; their peduncles can, with care, 
always be traced back to the margins of the frond. The glands 
or tubers are 10—25 cells in thickness and consist of a more or less 
istinctly defined capsule of 1—3 layers of undifferentiated cells en- 
c osing cells containing at first an unusually large chloroplast and 

filled with oil-drops or densely crowded with whitish gran- 

organs are evidently food reservoirs, adapting the 
us to persistence through the dry summers of the region that 
e p ant inhabits. In the neighborhood of San Francisco the 
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thickenings begin to appear in January or February, attaining full 
development in May or June. In our no. 702, collected near 
Mendocino, California, these marginal thickenings often enclose 
numerous anthetidia. 

The abov'e description of AntJioceros Pcarsom is based upon 
various specimens, but our no. 16, collected at Mill Valley, Marin 
County, May 7, 1892, from which the figures of the spores, pesudo- 
elaters and capsules have been drawn, we consider the type of the 
species. 


Plates 119 and 120. Anthoceros Pearsoni. 

1. Segment of the thallus, with mature sporogonia, natural si;je. 

2, 3 and 4. Portions of a sterile thallus, showing its form, manner of branching 
and the beginnings of the marginal glandular-thickenings, natural size. 

5. Marginal glandular-thickenings, fully developed, X 

6 and 7. Thallus segments with younger, sometimes peduncled, glandular thick¬ 
enings, X 12. 

8. Ventral view, showing glandular-thickening bearing root-hairs, X ^2. 

9 and 10. Longitudinal sections through well-developed glandular-thickenings, 

the latter exhibiting embedded antheridia, X 53* 

11. Transverse section of margin of the thallus, X 53* 

12. Median longitudinal section of the thallus, X 53 * 

13-15* Involucres, X ^2. 

16. Pseudo-elaters, X 225. 

17. Spores, X 3 ^ 5 * 

13 ) and 17 from no. 16, Mill Valley, Marin Co. (the type): 2-4, 

Mendocino 


near Duncan’s Mills, Sonoma Co. (no. 1200); 5 » 9 > 

(no. 702) ; 6 and 7, Cazadero, Sonoma Co. (no. 1199) : S, Palo Alto (Prof. D. H. 

Campbell); ii and 12, Mill Valley, Feb. 22, 1896. 


3- Axthoceros Carolixianus occidentalis M. A. Howe, Bull. 

Torr. Bot. Club, 25; 8. //. J-"/- 1898. 

Thallus large, thin, ecostate, usually densely caespitose, ascend¬ 
ing, now and then with margins and lobes glandular-thickene , 
light- or dark-green, a little pellucid or, on diying. opaque with a 
somewhat fatty lustre, dissected ; major segments oblong or o o 
vate, I— 3 times subdichotomously branched, 8-30mm. x 2—7 
more or less widened at the rounded crenate apex, 4~8 ce Is t ic ' 
in the middle, passing gradually into a wide 3- or 2-stratose mar 
gin, or nearly uniform throughout; surface-cells distinct in terres 
trial forms, obscure in the aquatic, irregularly' rhombic, becoming 

elongate-hexagonal, 20—120 ft- X 18—30 ft • monoicous . invo ucres 
sometimes united in pairs, thick-walled, somewhat pellucid, ong 
cylindrical, 2—6.5 mm. x.5—1 mm., sometimes contracted or now 
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a little widened toward the thin, subentire or repand-dentate, rarely 

scarious mouth, often longitudinally plicate toward the base; capsule 

slender, 25-50 mm. x .25-.5 mm,, pale brown, short-pedicellate, the 

valves twisted ; spores yellow, thickly granulose-papillate, especially 

on t le convex (outer) face, 35-56 fx in maximum diameter ; pseudo- 

elaters nearly colorless to light yellowish-brown, of 1-4 cells, 

genicu ate, often branched, the cells extremely variable in size and 
lorm. 

On wet rocks and on the banks of rivulets near the water-line. 
Olema (Jepson), Mt. Tamalpais, with Pissidens graiidifrons 

Napa Co. (Setchell); North Fork 
of Little River, Mendocino Co.; near Eureka, Humboldt Co.; 

Santa Cruz Mts. (Underwood); San Bernardino Mts. (Parish); 

near Pasadena (McClatchie); Twin Oaks, San Diego Co. (Koch). 

. CaroliniauK^ differs from A. laevis L., chiefly in greater size 
le thallus, in the longer involucres, scarcely expanded, some- 
contracted, at the mouth, and in the (typically) more slender 
P cs. The species as a whole is perhaps to be looked upon as 
aquatic or semi-aquatic analogue of A. laevis, from which it is 
probably not always distinct. It, however, departs so widely from 

ne ordinary conception of Anthoceros laevis and is usually ... 

> recognizable that we think it has a fair claim to specific rec- 

OPTlifinn ’ ^ 


SO 




\T’ h ' cljflers from the Antlioeeros Carolinianiis 

A- ^ Southern States in the usually more densely caespitose 
ascen ingt alius, sometimes forming, when growing, wide cush- 

3 4 cm. in depth, while that of the typical A. Carolinianus 
^ commonly prostrate; in the occasionally glandular-thickened 

thirf Tr slender capsule. In the glandular- 

hickened forms of this variety, involucres which seem abnormally 

I J . , (2-2.5 mm. X I mm.) are often found 

interminpflpH «nfi-. <-1,^ o 1 . ^ 

nger. Such involucres commonly have 


ntermingled 

scarious mouths. 

Plate 121. 


Anthoceros C.arolinianus occtdent.\lis 


I and 2. Portions of the thallus, natural size. 

Involucres, V 12. 

7 . ' wll'sea^roT t? gl-dular-thickening. X 6. 

8. Spores, X 305 segment (showing but one half the width) 

9- Pseudo-elaters, X 225. 


X 23 
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Figs. 1-3, 8 and 9 from a specimen collected near Olema, Marin Co. (Mr. \V. I„ 
Jepson); 4 and 6, Twin Oaks, San Diego Co. (Mr. F. \V. Koch); 5 > Howell Moun¬ 
tain, Napa Co. (Prof. W. A. Setchell); 7, Mt. Tamalpais, Marin Co. 

4. Anthoceros fusiformis Aust, Bull. Torr. Bot. Club, 6: 28. 

1S75. 

Thallus in depressed rosettes 6—20 mm. in diameter, or often 
suberect and caespitose in tufts 5—20 mm. deep, thick and rather 
rigid, opaque and blackened when dry, undulate-crisped, deeply 
and irregularly dissected, ecostate, cavernose within, 10—25 cells 
thick in median parts, becoming rather abruptly 3- or 2-stratose at 
margin, often with large and abundant glandular-thickenings, more 
or less lamellate-cristate, lacunose, the lamellae sometimes broad 
and leaf-like ; surface-cells somewhat distinct, subquadrate to ob¬ 
long-hexagonal, 30-75/i X 18-40 n, with large chloroplast, inner 
cells much broader and longer in a.xile and basal parts, but often 
scarcely larger toward the growing apices : monoicous : antheridia 
in groups of 2—4; involucres often numerous and crowded, but 
very rarely with the bases united in pairs, subfusiform or narrowly 
cylindrical,often curved, 2—9mm. x .35—1.2 mm., smooth, furrowed, 
or rarely lamellate, mouth repandorscarious and erose-lacerate: cap¬ 
sule dusky brown to black, 2-9 cm. (mostly 3—6 cm.) x •25-.5 mm., 
rather long-pedicellate, valves commonly a little twisted on drying, 
stomata abundant, the guard-cells nearly colorless; spores dark- 
brown or black, 45—63 n in maximum diameter, angular, the con¬ 
vex face with very'^ numerous (125—225) spines or papillae less than 
3 in length, plane faces granulose-papillate or sinuate-foveolate; 

pseudo-elaters fuscous, 60—250 n X 8—14 n, of 1—4 cells, genicu- 

« * •r' i • 

late and V'ariously contorted, sometimes branched. 

E.xsicc. Hep. Am. 163. 

On moist banks. Common on the Pacific Coast from southern 

California to British Columbia. 

Mill Valley (15, 1208), Ross Valley (1207); Ukiah ( 774 )* 

Pieta (808), near Mendocino (616 in part, 630 b, 664); Eureka 
(935): Douglas City, Trinity Co. (1137); Palo Alto (Campbell); 
Felton, Santa Cruz Co. (Farlow); bank of Kaweah River, Tulare 
Co. (Coville and PTinston, Death Valley Expedition, no. 1294 a 
specimen with unusually abundant and foliaceous lamellae); Devil s 
Canon, San Bernardino Mountains (Parish, 2305), near Rochester 
(Parish); Pasadena (McClatchie); San Diego (Orcutt). 

Anthoceros fusiformis is a close ally of A. punctatus L., difier- 
ing in the larger, thicker, more dissected, and usually more lamel- 
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late-cristate thallus, the rarely geminate, often longer involucres, 
the longer capsules, the rather larger, more minutely and thickly 
echinulate or papillate spores, and in the logner, narrower elaters. 
In the southern part of California it makes its nearest approach 
to A. punctatus, but may be distinguished from that species after a 
little experience by the characters of the spores and elaters. The 
involucres in the Californian plants are rarely more than 5 rrini. 
long. A. fusiforinis ripens its spores in California in April and 
May, at which time the thallus has commonly become shriveled 
and inconspicuous. 

Following Austin’s original description of AntJioceros fusiformis 
three specimens are cited, as follows: “ Observation [Observa¬ 

tory] Inlet, Columbia, Dr. Scouler in herb. Torrey; also in herb. 
Taylor. California, Bolander. Oregon, E. Hall." What appear 
to be these three originals are preserved in herb. Pearson. Hall’s 
specimen is marked “ R. Mts., Hall,’’ but this manner of giving 
the habitat of Hall’s Oregon Hepaticae is observed elsewhere in 
the Austin collection. 

» 

Plate 122. Anthoceros fusiformis. 

1. Plant, natural size. 

2. Portion of thallus, X 23 

3. Anterior margin of thallus-segment in vertical section, X 53 * 

4 5* f dorsal lamellae in vertical section, X 53- 

6. Nearly median longitudinal section of thallus-segment, X 53* 

7-9. Involucres, X 12. 

10. Vertical longitudinal section near thallus-apex, showing antheridia and arche- 

gonia, X 53* 

11. Spores, X 305- 

12. Pseudo-elaters, X 305- 

higs. I and 9 drawn from no. 1207 (Ross Valley, Marin Co.) ; 2, from no. 120S 
(Mill \ alley, Feb. 22, 1896); 3^6, and 10, from microtome sections of material col¬ 
lected in Ross Valley ; 7, from no. 808 (Pieta, Mendocino Co.); 8, from a specimen 
collected in California by Dr. Bolander; 11 and 12, from no. 15 (Mill Valley). 
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8vo. 


Hepaticae of the .Amazon and of the Andes of Peru and Ecuador. 


Frans, and Proc. Bot. Soc. Edinb. 15 
1885. 


i-xi, 1-58S. pi. 


1-22. 


■ - Flepaticae Spruceanae : Amazonicae et Andinae, annis 1849 

i860 lectae [exsiccatae]. 1892. 

Stephani, F. Deutschlands Jungermannien in .Abbildungen nach dei 
Natur gezeichnet, nebst Text. Bericht. Bot. A erein. Landshut, 

7 : 93-164. Fi^. 1-131. 1879. 

—-- Xeue und kritische .Arten der Oattung Riccia. Hednigia, 24 . 


2-7- pi. 1. 1885. 

- Hepaticae .\fricanae. Bot. Jahrb. 8; 

I 887 . 

-Hepaticae von der Halbinsel Alaska. 

J- ./• 9-11. 1887. 

- Anthoceros Husnoti Stephani, n. sp. 


79-95. pb 3 - f' ^ 

Bot. Jahrb. 8: 96-99. 
Rev. Bryol. 15: 49 » 


50. 1888. 

— Hepaticae Africanae. Hedwigia, 30 • 201-2 17 > 

265-272, pi. 31-34. 1891 ; 31 • 120-130, pi. 3-7’ 

^0-13; i9S-2i4,y>/. ig-2i. 1892. 


pi. 26—3' 

165-1 74» P ^- 
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Adelanthu^^ 157 
Aitonia (see Aytoma\ 
Aliculariay 93 

Androcryphia lonpseta, 80 
sAneura^ 70 


htifrons, 73 
ffttillifida major^ 72 
mtiltijida ombrosioides^ 73 
balmaia Rircardia palmata, 

71 

pinnatifida, 72 
Anthelia, 83, 142 
Juratzkana, 7, 142 

julacea, 143, 144 
niva/h^ 143 
T/tmeri^ 129 

Anthoceros, 69, 178, 179, 1$^ 

au'spitidiis^ 180, 181 

Carolifiianus, 184, 186 

Carolinianus occidentalis, 7 170 
185, 186 

dic/ioiomtis, 8, 69, 180, i8i 
DoaneUii^ 69, 1S2 
fusifonnis, 7, 179, ,53 

HnlUi^ 184 
loevis, 180, 184, 1S6 
Lesettrii, 180 


*79. 


^udcndcianus^ l8o 
I’earsoni, 7, 179, ,83^ 

Phyrnatodes, 4, 7, 8, 69, 

*81,182, 184 

polvtnorphus, 181, 183 

punctntus^ 181. 187, 18S 
Toney i So 

tnkrosm, 69, 181, 182 

Anthocerotaceae, 178 

Anthccerotalk, 9, 178 

Anthocerotes, 9, 12, ,78 

eintoiria, i6i 


'ip/ozi, 7 , 97^ 98 

Ararhniopsh, 141 


; Asterella, 8, 34, 39, 46, 49 

Bolanderi, 5, 48, 51, 53, 54 
Calitomica, 5, 10, 47, 48, 49, 50 
fragrans, 56 
gracilis, 5, 48, 56 
hemisphaei'ica^ 40 
Lindcubergiana^ 50 
nudaiay 55 

74) Palmeri, 5, 47, 54, 55. 56 

I violacea, 2, 5, 48, 53, 54 
Aytoiia erythrosperma ( = Plagiochctsvid 

eryihrosperma = Clevea liyalina, 

37) 


Bellincinia, l6o 


; Blasia, 63, 77 
1 pusilla, 6, 78 

Blepharostoma, 84, 139, 141 

arachnoideinn, 7, 139, 140, 14I 



sejioictum^ 141 
trichophyllum, 6, 139, 141 
B/ep/tarozia^ 144 


Calobryutn^ 63 
' Calypogeia^ 131 


Trichonianis^ 132, 134 
. 120, 131 

Calypogia^ 120 
Cavendishia^ 161 

Cephalozia, 83, 85, 121, 126, 139 
I bicuspidata, 6, 123, 124 

crassijlorn^ 125, 126 
I divaricata, 6, 87, 123, 127, 129 

j divaricata scabra, 129 

exlcnstiy 123 
LnmmersiaNay 123, 124 
, media, 6, 123, 124, 126, iS5 

mitltijlora^ 126, 127 
pleniceps, 6, 123, 125, 126 
Turneri, 6, 8, 87, 123, 129 

Cep/ia/oziel/a ,122 
' divaricata^ 12S 
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Chiietopsi;^ 139 

trichophylla^ 139 

C/ieiloscvp/ios, 117 
Chiloscyphus, 84, 117, 120 
lofhocoleoides^ 11S 
pailescens^ 118 

polyanthos, 6, 118, 155 
polyanthos rivularis, 84, 119, 120, 

156 

Cincinnitlus, ) 31 

7 richoman is^ 132 

Clevea, 34, 36, 4S, 49 

hyalina, 5, 37, 3S, 39, 48 
hyalina Calilornica, 5, 38, 48 

limhata^ 49 

P^iiicellata^ 38 
Conocephalum, 34, 57, 59 

coni cum, 5, 58 

CorsimotdcQe^ 34 

Cryptomitrium, 35, 43, 44 

tenerum, 5, 45 

Dendroceros^ 178, 179 
J-^ip(ophylUia^ H2 

Dicksoui^ III, 112 
^^iplophyllum^ 103 
Dicksoni^ III 

12, 34 

Duvalta brevipedunculatay 45 

tenern^ 45 

93 

^ffcep/itj/ozia y 122 
^^fcuspjdatiiy 123 
media y 126 
^'^^Jitn^ermaunuiy 97 

^tiUardiay 93 
^'^atellay 57 

eoaicay 58 
f^imbranoy 46 
^'imbrianoy 46 

^ohmderiy 51, 52 

Californiaiy 48, 50 

}:racilisy 57 

1fidmberyiaaa , jq 

^ludatOy 55 
d\i/meriy 55 
'^^lolacea^ 53 

Fossombronia, 63, 69, 79 

81 


aistata. Si 

4 

longiseta, 6, 69, 80, Si, 82 
pasilla, 81, S2 

Texauay 81 
tuberifcrti ^ 6q 
Wondraczekiy Si, 82 
Frullania, S3, 169, 170 

Asagrayana alsophihiy 173 
Asagrayana CalifornicOy 173 
Holanderi, 7, 171 
Californica, 7, 171, 173 
Catalinae, 7, 171, 172 
Franciscana, 7, 171, 175 
Grayana Californica^ 173, 175 
//a/lii, 171 

Nisquallensis, 7, 171, 174, 175, 
Petalitmensisy 171 
tamarisciy 173, 175 
nncijiora Californica^ 175 

Geocalyx, S3, 120 

graveolens, 6, 120, 121 
Geothallus, 3, 63, 68, 69, 70 

tuberosus, 4. 5, 68 

[ Grimaldia, lo, 35, 40, 41 

^ androgynay 41, 42, 43 

Californica, 5, 41, 42, 43 

dichotoniay 41 

fragransy 41 
pilosay 41 
Gym n oc ole a , 103 
inflata, 110 

Gyrothyra, 84, 89, 91, 92 
Underwoodiana, 6, 89,92 

Haplomitriuniy 63 

Plarpanthus Floteraianus^ lio 
Mepatjcae, 9, 12 

Plcrpeiiitniy 136 

reptans, 136, 137 

Hypcnantrony 47 

Jungermannia, 85, 93, 97, 98, 103 

amplcxicaiiliSy I02, 103 
aquaticGy 119, 120 
a spien ioides^ 113 
Bantriensisy IO9, Ilo 
bicnspidata, 123 
B la stay 78 

Bolanderi, 6, 98, 99, 100, 106 
cornplanata^ 159 


176 
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conciuvala^ 143 
convexa, 153, 154 
cor difolia ^ 120 
crcpiulatiiy 94 
crenulata gracilUma ^ 94 
curia ^ 154 

Danicola, 6, 98, 100, 10 1, 102, 
106 

Dichoni^ 111 
divaricataj 1 27 
emargiPlata ^ 88 
extensa^ 1 23, 124 
filamentosa ^ 138 
Gentkiana^ 94, 95 
graciilima^ 94, 95 
gp'aveolens^ 121 
heterocolpa^ 108, 109 
heterophvUa^ 116 
Hornsch uch iaiia^ 11 o 
incisa^ 104 
infata^ Ilo 
jiilaccay 143 
Jiiratzkana^ I42 
Ldfitmersiana, 123 
lanceolata^ 97 
iurida^ 103 
Mulleri, 1 09 

Miilleri Danaensis^ loo, loS 
Mitlleri heteroco 'pos^ loS 
fiana, 103 

Piamcu/arisy 167, 168 

nemorosaj 149 

nivalis y 143 
obovata^ 96 
ovata^ III, 112 
pallescens^ 118 

pallescens rivularis, 119 
palmata, 74 
Pingnis, 71 
pliityphylla, 165 
pleniceps, 125 
polyanthos, iiS 
porelloides, 113 
porphyroleuca, 105, 107 
pumila, 6, 98, 99, 100 
reptans, 137 

? iparid, 97, 9g 
rubra, 94, 95^ joq 

iphatrocarpa, 103 


Spi'ettgelii^ 132 
S/arJtii, 128 
stipulacca , 11 o 
tcrsa, 102 

I 

trichoma n is, 132 
trichophylla, 139 
103, Tttrneri, 129 

umbrosa, *54 

undiilata, 1^2 

i . 

I ventncosa, 105, 107 

' Wat liana, loS 

i 

I 11 oodsii, 136 

Ji'n<;krmanniackae, 62, 82, S3 

Jungervtanniaceac akrogynae (:=^ Junger- 

inanniaceae, 82), 91 
Jungi rmanniaccae anakro^:^ynai\ 63 

; Jl'NGERMANNIALES, 9, 62, 63 


1 Kantia, 84, 92, 131 
arguta, 135 
calypogeia, 133, 135 

Sprcngelii, 133^ *34 
trichomanis, 6, 132, 133? * 34 * *35 


; Lcjcunia, 168, 169 

Lepidozia^ 10, 83, 136, 141 

ottenuata, 138 
Califoniica, 1 44 
filametitosa, 15S 
h ami Him a , 1 39 
Pearsoni, 1 37 
replans, 6. 137, 13S 
Liochlaata, 97 
lanceolata, 97 

Lophocolea, 83, 84, 107, ii 4 » **^’ 

biddPitata cuspidata, Il 5 

cuspidata, 6, 115, 119 
heterophylla, 6, 84, 115* **^’ ^^^* 
Leibergii, I16 

Lophozia, 83, 84, 85, 97* 

heterocolpa, 6, 104, 106, *^ 9 » 

incisa, 6, 104 
j inflata, 6, 104, no 

! Miilleri, 1 lO 

* 


I 


ovata, 6, 85, *04, m 
venlricosa, 6, 104, 105, 
Lunularia, 34, 59 


106, 107 


cruciata, 5, 60 
vulgaris cruciatf^'^^ 
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Madothcca, i6i 

/Joltuiden\ 162 
Californica ^ 167 

Doiii^lasiij 167 
fiaricularis^ 167 
riviilaris^ 163 
Marchantia, 34, 60 
androgyna^ 41 
conica^ 5S 
critdata^ 60 
geniinata^ 6l 
guuilis, 56 
hemisphaerica , 40 
hyalina, 37 
Lud 7 c>/gif\ 57 

Oregonensis^ 62 
pi lastly 56 

polymorpha, 5, 59, 60, 61, 62 
tenera, 45, 46 

Marchantiaceae, 13, 34 

MaRCHANTIALES, 9, 12 

Marsupella, 85, 87, SS 

Rolanderi, 6, 85, 86, 87, 88 
eniarginata, 6, 86, 87, 88 
sphacelata erythrorhizay 87 
Martinelliay 146 
convex a y 153 

MartinellinSy 112, 146, 157 
decipienSy 157 
Mast igoph ora , 136 
Californicay 144 

reptanSy 136 

Mesophyllay 93 
Metzgeria, 63, 75 

conjitgatay 75 
furcatay 75 

Mctzgeriackae, 62, 63, 75 

Mniiifn trichomanisy 13?, 135 

Nardia, 85, 88, 92, 93 

Bolandcriy 86 

crenulata, 6, 87, 93, 94, 95, 130 
crennlata gracillimay 94 
gnieiUimay 94 

haematostictay 92 
hyalinay 97 

olx>vata, 6, 94, 96, 97. 100 
sea laris y 91, 93 

Mardinsy 85, 93 

cmarginatifs, 88 


jVotothylas , 178, 179 
JVo-uud/iay 122 

Pellia, 63, 71, 75 . 77 

ealyeinay 77 
epiphylhiy 76, 77 
cndiviatfolioy 76, 77 

Neesiana, 6, 76, 77 

Petalophyllnm lamellattnny 69 

1 ^ 7 'eissiiy 69 

Plagiochasma erythrospermay 37, 3S 
pedicellatnSy 38 

Plagiochila, 84, 85, 112, 113, 157 

asplenioides, 6, 113 
porelloideSy 11 3 

PlatycoaspiSy 43 
Pleuroschisfftay 136 
replan Sy 137 
Porella, 83, 160, 169 
I Bolanderi, 7 > ^^3 

' den la lay 164, 165 

lae^dgcitOy 4» 166, 168 

navicularis, 2, 7» l6i, 1631 1671 16S, 

I 169 

platvphylla n 168 
rivularis, 7* i(>i. 163 

Roellii, 7. S. l6i, 163, 164, 165. 166 

Pjdon olob uSy 122 
Titmieriy 129 

I 

Ptilidium, 84, 144 

Califomicum, 7, i 44 » M 5 
ciliarcy 145 

Radula, S4, 112, 146, i 57 . *68 

arctiea, 159 

Rolanderi, 7, i 5 ®» ^ 59 » ^^'9 

complanata, 7» ^ 57 « ^ 5 ^’ * 59 * 

169 

Ki‘ausei, 160 
spicatay 158 

Radulnrti^ 157 
Reboulia, 35, 39 * 40 

heraisphaerica, 3> 5.» 4^ 

Riccardia, 63, 70 

latifrons, 6, 71, 73 » 74 » 75 » ^55 

major, 6, 7^» 7 ^ 

multifida ambrosioides, 6, 71, 7 ’> 73 

palmata, 6, 71, 74 » 75 

pinguis, 5» ^ 3 » 7 ^ 
pinnatifiddy ^o^ 7 ^’ 73 
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Riccia, 8. 13, 14, 16, iS, 19, 29, 69 

28, 29, 30 

Americana, 5, 14, 24, 25, 26 

arvensis hirta^ 18 

Austi/ii^ 25 
Bischoffiiy 27 
Bramie^eiy 32 
hillnfem ^ 69 

Californica, 5, 14, 15, 16, 20, 21, 22, 

23. 25 

Campbelliana, 3, 5, 14, 15, 26, 27, 
2S, 30 

cancellata^ 69 

Catalinae, 5, 15, 30, 31 
ciliata^ 4, 18, 19 
cilinta intumescens^ 18, 19 
crinita^ 19 

crystallina, 5, 14, 15, 31, 32 
fluitam, 33 
Frostii, 32, 33 

glauca, 5, 15, 17, 21, 22, 23 
Goit^ethmay 27 

hirta^ iS 

intumescens^ 1 8 

lamellosa^ 25, 27 

lamelloui Americana^ 24, 25 

Lescuriana, 5, 15, 16 

Michelii ciltariSy 19 

minima, 5, 14, 15, 23, 28, 29 

Platans, 33 

nigrella, 5, 14, 15, 25, 27, 28, 29, 30 

pillmatay 19 

perennh^ 69 
sorocarpa^ 23, 24 
subitierffiisy 21, 22 
trichocarpa, 5, 8, 14. 15, ,7, ,3^ 

20. 25, 27, 29 

tumiiia, 18, 19 

vesica la, 69 

^ Vatsoni ^ 33 

RiCClACKAE, 12 , 13, 62 

Bicciocarpiis ^ 33 
fuuansj 33 

Sacco^yfiGy 120 
^f'ozcolcnsy 121 
viBcttlosa, 120 


I Sarcoscyp/ioSy S5 

Ehrhartiy SS 

Sar^oscyphuSy 87 
Sarcosc\phus BoUinJeriy 86 

I 

Saliterioy 39, 48 
aipiiiiiy 39 
iimbattiy 38, 48, 49 

I 

j Scapania, 84, 146, 156, 157 

' albesccusy 147 

I 

I aspenty 150 

; r»olancleri, 7, 138, 147, 148, 149 

Calif(frniciiy 147 

caudatay I47 
convexiiy 153 
curta, 7, 147, 154, 155 

glaucocephala , 15 3 

heterophylla, 7, 146, 147, I 55 » ^57 
irrigmiy 152 

nemorosa, 7, 87, 147, I 49 » ^ 5 * 

^52 

Oake^iiy 7, 147, 150, 151 
uliqinosoy 152 
umbrosa, 7, 147, 153, 154 
undulata, 7, I47, I 52 » * 5 ^ 
uudulata purpurea y 15 ^ 

Seiagiuellay 9 
Soufhbya obozhitUy 96 
Sphaerocarpus, 62, 63, 64, 69 
Berteriy 65 

Californicus, 5, 65, 66, 67 
cristatus, 3, 5, 64, 65, 66,67 
Ponuelliiy 64, 65, 67 

Micfielity 66 

PIichela CiilifornicuSy 65 
SphaerocarpitSy 66, 67 
terreslriSy 66 

terrestris Califormcu^y 65.♦ ^7 
SphenolobuSy 112 

Stephauiudy 157 

Targionia, 8, 34, 35 

hypophylla, 5> 3 ^ 

Micheliiy 36 
Sphacroca rpuSy 66 
Telai uineuy 141 

Thyopsielldy 173 
TrachycoleGy 171 














